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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 (¢u3MKe Ha YypOBHE CpeaHero olmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJOXKEHUH M TpeOOBaHMM K pe3yjlbTaTaM OCBOCHHS
OCHOBHOM o00Opa3oBaTeiabHOM Mporpammsl, mpexactraBieHHbix B ®I'OC COO, a
Takke ¢ yuétoM (enepanbHON paboueld mporpamMmbl BocnuTanus u Konuenmuu
npenoaaBaHus yuyeOHoro npeamera «Dusuka» B 00pa30oBaTEIbHBIX OPraHU3AIMIX
Poccuiickoiu Oenepanny, pEeATU3YIOIINX OCHOBHBIE obOpaszoBaTeabHbIE
MPOTPAMMBI.

[Iporpamma 1o usuke onpeaenseT o0s3aTeaIbHOE MPEIMETHOE COJIepKaHNUE,
YCTAHABJIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIIbHOCTh U3YUEHUSI TEM U Pa3ieioB
y4eOHOT'0 TpeaMera ¢ y4éTOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKK y4eOHOTro TpoIecca, BO3PACTHBIX OCOOCGHHOCTEH O0O0ydYaronIuxcs.
[Iporpamma 1o ¢Qusuke naét mTpeacTaBiIeHUE O IENAX, COACPKAHUH, OOIIeH
CTpaTeruy OOy4YeHMs, BOCHHUTAHUA W Pa3BUTUS OOyYAIOIIUXCA CPEACTBAMHU
yueOHoro npenMeta «dusuka» Ha yriryOJaEHHOM yPOBHE.

N3yuenne kypca (usuku yriayOn€HHOTO YPOBHS IIO3BOJISIET peain30BaTh
3a1aud TpodeccuoHaIbHON OpUEHTAIlUU, HAIMPABICHO HA CO3JaHUE YCIOBHM IS
MPOSIBJIEHUST CBOUX HWHTEJUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH Ka)IbIM
o0ydJaromumcsi, KOTOpbIe HEOOXOAMMBI JUIsl TPOJOKEHUS OOpa3oBaHUS B
opraHu3anusx MTpodecCHoHaATBLHOTO 00pa3oBaHUsl MO Pa3IUYHBIM  (HU3UKO-
TEXHUYECKUM U UHXXEHEPHBIM CHEIUATBHOCTSM.

B mporpamme 1o (Qusuke omnpenensoTcs IUIaHUPYeMble Pe3yJbTaThl
OCBOCHHUS Kypca (PU3UKH HA YPOBHE CPETHErO 00IIero 00pa3oBaHUs: TUYHOCTHBIE,
MeTanpeaMEeTHbIe, mpeaMeTHele (Ha  yray0siaéuHoM  ypoBHe).  Hayuwo-
METOJIOJIOTHYECKOM OCHOBOM i pa3pabOTKu TpeOOBaHUN K JHUYHOCTHBIM,
METaNpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOyYarolIuXxcsi, OCBOMBIIUX
mporpaMMmy 10 (¢U3UMKE Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs Ha
yrayoJEHHOM YPOBHE, SBJISIETCS CUCTEMHO-IESITEIbHOCTHBIN MTOIXO/I.

[Iporpamma no gpu3uKe BKIIOUYACT:

IJIaHUPYEMbIE PE3yJbTaThl OCBOEHUA Kypca (U3MKUM Ha YrIyOJIEHHOM
YpOBHE, B TOM YHCJIC IPEMETHBIE PE3YIbTaThI IO roJaM 00yUYeHus;

cojJiep)KaHue yueOHoro mpeameTa «Du3nka» mo rojgaM o0ydeHHs .

[Iporpamma 1o ¢u3ukKe UMEEeT TNPUMEPHBIA XapakTep M MOXKET OBbITh
WCIIOJIb30BaHa YUUTEIAMH (U3UKH JIJI1 COCTABJICHUS] CBOMX PabOYUX MPOrpamM.

[Iporpamma o ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENCH U
MPEIOCTABISIET BO3MOXKHOCTH JUISl  peAM3allMi  PA3JIMYHBIX METOJUYECKUX
MOAXOJ0OB K TIpenojaBaHui0 (u3uku Ha YyriayOJE€HHOM YpPOBHE NP YCIOBHUH
coXpaHEeHHs 00s3aTeIbHON YacTH COACPKaHUs Kypca.



®du3nka Kak Hayka O HaubOojee OOMMX 3aKOHAX NPUPOJbI, BBHICTyIAas B
KauecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHMI 00 okpykaromem mupe. [lIkonbHbINi Kype pU3uKH — cUCTEMO0Opa3yOIIHii
JUISL €CTECTBEHHO-HAYUYHBIX YY€OHBIX MPEAMETOB, MOCKOIbKY (PU3HUECKHE 3aKOHBI
JeXaT B OCHOBE TIPOILIECCOB M SBICHUN, M3ydyaeMbIX XHUMHUEH, OHOJIOTHeH,
¢dbuzmyeckorr reorpadueit u actpoHomueil. Mcmonp3oBaHME U aKTUBHOE
npuMeHeHne (GU3MUYECKUX 3HAHWM OINpeAesusio XapakTtep W OypHOe pa3BHUTHE
pa3HoOOpa3HbIX TEXHOJOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MaTEpHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHue
(GU3MKKM BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydaromierocsi, B (GOpMUpOBaHHE YMEHUN NMPUMEHSITh HAaYYHBIH
METO/] TO3HAHUSI TIPY BBITIOJIHEHUH UMHU YY€OHBIX UCCIICIOBAHUM.

B ocHOBY Kkypca (u3MK1 Ha ypOBHE CpeAHEro 00IIero 00pa3oBaHus MOJI0KEH
pAI UeH, KOTOPhIE MOKHO pacCMAaTPUBATh KaK MPUHIIUIBI €70 TIOCTPOCHHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PM3HUKH, BKIIOUAET KaK
BOMPOCHI KIIACCUYECKOMU, TaK U COBPEMEHHOU (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW MaTepual Kypca (U3HKU
o0beMHEH BOKpPYr (Qusuueckux Teopuil. Beaymum B Kypce sIBIsSeTCS
dbopMupoBaHUe MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIICCTBE U
ToJie.

Hoea zymanumapuzayuu. EE peanuzanus NpeanoaracT HCIOJIb30BAHHE
IYMaHUTApHOTO TOTEHLHaNa (U3HMYECKON HAYKH, OCMBICICHUE CBSI3U PAa3BUTHS
¢u3ukn Cc pa3BuTMEeM OOIIECTBAa, a TakkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U SKOJOTUUECKUMHU MPOOIEMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc dusuku yriyoi€HHOTO ypOBHS
MPEANOJIaraeT 3HaKOMCTBO € ITMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MIPUJIOKEHUM M3YYEHHBIX TEOpHil M 3akoHOB. llpu 3TOM paccmaTpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABIECHUH U COBPEMEHHBbIE TEXHUYECKHUE YCTPOWCTBA, H
TEXHOJIOTHUH.

Hoea 3Kkonozuzayuu peanusyercs IMOCPEACTBOM BBEICHUS DJIEMEHTOB
COJIep)KaHMsI, TOCBAIIEHHBIX JKOJOTMYECKUM TNpoOJieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHHUKH M TEXHOJOTUHM, a Takke OOCYXKIEHHUS
po0JIeM paloOHATBHOTO MPUPOIOTIOIB30BaHUS U IKOJIOTMUECKOW O€30MaCHOCTH.

OcBoeHnue copepkaHusg IPOrpamMmsbl o (pu3uKe JOIKHO OBITh TOCTPOEHO Ha
MPUHIMIAX CUCTEMHO-AESITEIbHOCTHOTO Noaxoaa. [ns dusuku peanuszanusi 3Tux
MPUHIMIIOB 0a3upyeTcsl Ha UCIIOIb30BAHUN CAMOCTOSTENIHLHOTO YKCIIEPUMEHTA Kak
MOCTOSIHHO JIefcTByIolero (Qakropa ydeOHoro mpouecca. ns yriny6néHHoro
YPOBHS — OTO CHCTEMA CaMOCTOATEIBHOTO YYEHHYECKOro HJKCIIEpUMEHTA,



BKJIIOYAIOIIET0 (POHTAIbHBIE YYEHUYECKHE OIbITHl TpPU H3YYEHUU HOBOTO
MaTtepuaia, JabopaTopHbie paboThl U paboThl IpakTUkyMa. [Ipu 3TOM BO3ZMOXKHBI
IBa crocoba peanu3anuu  (PU3MYECKOro TMpakTUKyma. B mepBoM ciyyae
npakTukyM npoBoautcs o B koHie 10 u 11 knaccos, mubo mociie mepBoro u
BTOPOTO TMOJYroAuid B KaXIOM U3 JTHUX KiaccoB. Bropoit cmoco®d — 3T0
MHTErpanus pabdoT MNpakTHKymMa B CHCTEMY JIa0OpaTOPHBIX pabdOT, KOTOphIE
NPOBOJSTCS B Tpoliecce u3yueHus paszaena (temsr). [Ipu 3Tom mox paboramu
MPaKTUKyMa TTOHUMAETCSI CAMOCTOSTENIbHOE HCCIIeIOBAaHUE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJICTBY CBEPHYTOIr0, 0000IIEHHOT0 BUAa 0€3 MOIaroBOi HHCTPYKIIHMH.

B nporpamme 1o (Qu3umke cucTtemMa YYEHHYECKOTO OSKCIEPUMEHTA,
7a0b0paTOpHBIX padOT M MPAKTUKyMa MpeJ/ICTaBlIeHA €IUHBIM NepedyHeM. Buioop
TEMaTUKHU I 3TUX BUJIOB YUEHHUYECKUX MPAKTHUYECKUX pabdOT OCYIIECTBIISETCS
y4aCTHHKaMH 00pa30BaTeIbHOTO MpPOIEecca UCXOAs U3 OCOOEHHOCTEHN MOYypOYHOIO
IUTAHUPOBAaHUA W OCHauleHusi kabuHeta Qusuku. [Ipu sTomM obecmneunBaercs
OBJIaJICHUE OOYYalOlMMUCA YMEHHUSIMU TMPOBOJUTH TMPSMbIE U KOCBEHHBIC
M3MEpPEHHUs, WCCIEAOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH U TOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEJIJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHWE yIEISETCS PEHICHHI0 PacdYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3aJaud C SIBHO
3aJlaHHON W HESIBHO 3aJJaHHOM (PU3MYECKON MOJEINbIo, MO3BOJSIONINE MPUMEHSTh
M3Y4YEHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOrO paszielia Kypca, Tak H
MHTErpupys MPUMEHEHUE 3HaHUN W3 Pa3HbIX pa3fenoB. /(s kayecTBEHHBIX 3a7ad
MPUOPUTETOM SIBJIAIOTCS 3aJaHUsl Ha OOBSICHEHHE/Npe/CKa3aHue MPOTEKAHUS
(bu3HUecKuX SIBJICHUN U MPOILIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BbIOOpa
(bu3HUecKol MOACIH JUIsl CUTYalluU MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOecrleueHHuI0 y4yeOHOro mporecca Kypc (GU3MKU yriayOnaEHHOTro
YPOBHSI Ha YPOBHE CpeAHEro o01ero o0pa3oBaHus JTOKEH U3y4aThCsl B YCIOBUSX
npeaMeTHoro kabuHeta. B kabuHeTe ¢GUBUMKH JOJDKHO OBITH HEOOXOAMMOE
nabopaTopHoe OOOpYAOBAaHHE /i BBIIOJTHEHHUS YKa3aHHBIX B Iporpamme IO
¢bu3MKe YYEHHMUECKUX OIBITOB, JAOOPAaTOPHBIX pabOT W paboT MpaKkTUKyMma, a
TaK)Ke IEMOHCTPALIMOHHOE 000pYyI0BaHHUE.

JlemoHcTpanmoHHoe oOopynoBaHue (GOPMHPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH U  00€CIeuMBaeT MOCTAaHOBKY
MEPEUUCICHHBIX B IMporpaMme Mo (U3HKE KIIOYEBBIX JIEMOHCTpALMM JUIs
UCCJIEIOBAHUS  W3Y4YaeMbIX SIBJIEHUHW M  TPOLECCOB, OMIHPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHUUYECKUX TPUMEHEHUH.

JlabopaTopHoe 00OpynOBaHUE IS YYCHUYECKUX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAEC TEMAaTHYECKUX KOMILUIEKTOB M OOEClieYyuBaeTcs B pacuére



OJIHOTO KOMIUIEKTa Ha JByX oOywammmuxcs. TemMaTHyecKue KOMILUICKTHI
1abopaTopHOTrO O0OPYIOBAHUSI JOJKHBI OBITH IOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU QHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHUJI€ IM(PPOBBIX JTa00paATOPHUH.

OCHOBHBIMH 1LIEJIIMHU U3yUeHUs (U3UKU B 0011IeM 00pa30BaHUU SIBIISTFOTCS -

dbopMupoBaHHUe HHTEpeca M CTPEMJICHUS OOYdYalIIMXCS K HAaydYHOMY
W3YYCHUIO TMPUPOJbI, PA3BUTHE UX HUHTEIJICKTYaJlbHBIX U  TBOPYECKHUX
CIHOCOOHOCTEH;

pa3BUTHE TPEACTABICHUNH O HAYYHOM METOJIe MOo3HaHUS U (HOPMHUPOBAHUE
HCCJIEIOBATEIbCKOTO OTHOILICHUS K OKPYKAIOUIUM SIBJICHUSIM;

dhopMupoBaHHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y4eHHUsS OCHOB
CTPOCHHS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dhopMupoBaHUEe YMEHUN OOBSICHATH SIBIICHHS C UCIIOJIH30BaHHEM (PU3MUECKUX
3HAHUM ¥ HAYYHBIX 10KA3aTEIbCTB,;

dbopMupoBaHuEe TMPEJCTABICHUN O poiu (U3UKUA I Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPECTaBICHUM 0 BO3MOJKHBIX chepax Oynymiei
npoeCCUOHATLHON  JIeITEIbHOCTH, CBSI3aHHBIX C (U3HKOH, IMOJATOTOBKAa K
nanpHeneMy oOy4eHHI0 B TOM HaIlpaBJICHUH.

JlocTimkeHue ATUX Iiesedl obecrneurBaeTcsl pPelieHuEM CISAYIONUX 3a1ad B
MpoIriecce U3yyeHus Kypca GU3uKu Ha YPOBHE CpeTHEr0 00IIero oopa3oBaHus:

MPUOOPETEHHE CUCTEMBbI 3HAHUN 00 OOMMX (PUBHMYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaXx, TEOpHsIX, BKJIFOYast MEXaHUKY, MOJIEKYJISIPHYIO busuKy,
AIEKTPOJANHAMUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI aCTPOPU3HUKH;

dbopMupoBaHre YMEHUN MPUMEHATH TCOPETUUCCKHUE 3HAHUS JUISI OOBSICHEHUS
(bU3UYeCKUX SBJICHUNW B TPUPOJC U IS NPUHATUS MPAKTUYECKUX PEIICHUUN B
MOBCEIHEBHOM KU3HU,

OCBOCHHE CIOCOOOB pelleHUs pa3IMdHbBIX 33jJad C SBHO 3aJaHHOMN
dbuznmdyeckoll MOJACNBIO, 3a/]ad, MOAPa3yMEBAIOIIMX CAMOCTOSTEIBHOE CO3/IaHHE
dbuzmyeckol MoOJeIu, aJeKBAaTHOW YCJIOBUSAM 3aJayd, B TOM YHCIIE 3ajad
WHXEHEPHOTO XapakTepa,;

MOHUMAaHWe (PU3UYECKUX OCHOB W TMPUHIMIIOB JCHUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUUYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOIIYIO CPEAY;

OBJIQJICHUE METOJAAMU CAMOCTOSITEIbHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(bU3MYECKUX DKCICPUMEHTOB, aHalvM3a W UWHTepHpeTanuu HWHOOpMaIHH,
ONpeAesICHUs JOCTOBEPHOCTHU MOJYYEHHOI' O PE3YJIbTaTa,

CO3/IaHUE YCJIOBUW [JI1 Pa3BUTUSI YMEHUH MPOEKTHO-UCCIEI0BATEIbCKOMH,
TBOPUYECKOM JESITEIBbHOCTH;



pa3BuTHE HHTEpeca K chepam npodeccrnoHambHON NeATETbHOCTH, CBI3aHHON
¢ GU3UKOH.

B cootBerctBun ¢ TtpeboBanusimu PI'OC COO yroyOnéHHBIA ypOBEHb
U3ydeHus yueOHoro mpeamera «®Duszmka» Ha YpOBHE CpEIHEro OOIIero
0o0pa3oBaHHs BBIOWpAETCS OOYyYAIONIMMHUCS, TIUIAHUPYIOIMIMMUA IPOJOHKCHUE
00pa30BaHMUS O CTICIUATBHOCTIM PUINKO-TEXHUIECKOTO MPOQHIIS.

Ha usyuenue ¢pusuku (yriyOon€HHbIN ypOBCHB) Ha YPOBHE CPEIHET0 OOIIero
obpazoBanus otBoautcs 340 gacos: B 10 kmacce — 170 yacos (5 yacoB B Henelio),
B 11 kmacce — 170 gacos (5 yacoB B HeZEI0).

[lpeqmaraemeiii B mporpamme Mo (u3uke TmepedeHb Tab0paTOPHBIX WU
NPAaKTHYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEJCHHUS JTAOOPATOPHBIX pabOT W  ONBITOB C YYETOM HWHAWBUAYAIHHBIX
0COOEHHOCTEN 00yYaroIuXxcs.



COILEPKAHUE OBYUYEHUA
10 KJIACC

Pa3znen 1. Hayunblii MeTOX NO3HAHUS IPUPOABI.

dusnka — pyHIaMeHTaIbHasg HayKa O npupojae. Haydnslii MeToa mo3HaHUs U
METO/IbI KCCIIeIOBaHUs (PU3NUECKUX SIBJICHUM.

OKCHepUMEHT W Teopusi B Ipoliecce Mo3HaHus npupoasl. Habmioaenue u
AKCTIIEPUMEHT B (PU3HUKE.

CriocoObl  M3MepeHus: (U3NYCCKUX BEIMYMH (QHAJIOrOBBIE M IIHU(PPOBBIC
HU3MEPHUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUNKOBBIE CHCTEMBI).

[TorpemHocT  w3MepeHuit  pusuyeckux  BenuyuH  (aOCoNOTHAS U
OTHOCHTEJIbHAs).

MogenupoBanue GU3MUECKUX SBICHUN U MPOIECCOB (MaTepraabHasl TOYKa,
a0COJIIOTHO TBEPAOE TEI0, HAcaNbHas >KUIAKOCTh, WJICAbHBIA Ta3, TOYCUHBIM
3apsin). ['unoresza. @u3nyecKkuil 3aKOH, TPAHMIIBI €TI0 MPUMEHUMOCTH. Du3nueckast
TEeOpHsl.

Pons u mecto ¢uzuku B popMHUpOBAHUU COBPEMEHHON HAyYHOM KapTHUHBI
MHpa, B MPAKTUYECKOHN JAEATeTbHOCTHU JIIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HANPsDKEHUS] B IEMH IMOCTOSHHOTO TOKa IMpHU
MTOMOIIIM aHAJIOTOBBIX U U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HaKoMCTBO ¢ LHU(poBoH saboparopueit no ¢usuke. [Ipumepsl uzmepenus
(bU3UYECKUX BEIUYUH MPU TOMOIIN KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBuxkeHrne. OTHOCUTEIBHOCTh MEXaHMYECKOTO JIBHXKCHUSI.
Cucrema oTcyéra.

[Ipsimast m oOpaTHas 3a7a4u MEXaHUKH.

Panuyc-BekTop MaTepuaibHON TOYKH, €r0 MPOCKIMM Ha OCH CHUCTEMBI
koopauHat. TpaexkTopus.

[Tepemenienre, cKopocTh (CpeiHsisE CKOPOCTh, MTHOBCHHAs CKOPOCTh) H
YCKOpPEHUE MaTepUaIbHON TOYKH, WX MPOCKIIMH HAa OCH CHUCTEMbI KOOPJHUHAT.
CrnosxeHue nepeMenieHuil 1 coKeHne CKOpOCTei.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABMKEHHE. 3aBUCUMOCTD
KOOPJAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEepUaIbHON TOYKH OT BPEMEHH U UX
rpaduxu.

CBoOonHOe majeHue. YCKopeHue CBOOOJHOrO MajieHus. J[BHkeHue Tena,
OpOIIIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOpPJMHAT, CKOPOCTH H
YCKOPEHUSI MaTepUAIBHOM TOYKHU OT BPEMEHH U UX rpadUKHu.



KpuBonuueitHoe  ABuWkeHUE. [IBU>KEHHE  MaTepUAIbHOM  TOYKH  TO
OKPY)KHOCTU. YTJIOBas W JUHEWHas cKopocTh. Ilepwonm u yacroTa oOparieHus.
LleaTpocTpemuTenbaoe (HOpMalibHOE), KacaTeabHOe (TaHI'€HIHAIbHOE) U IOJIHOE
YCKOPEHHUE MAaTePUATbHOU TOUKHU.

TexHuueckue YCTpOMCTBA W TEXHOJOTHMYECKHE TIPOILECCHI: CIUAOMETP,
NBW)KEHUE CHApSZIOB, IEMHBIC, WIEeCTepEHYaThle W PEMEHHBIE TNEepeaayH,
CKOPOCTHBIE TU(THI.

Jemoncmpayuu.

Mojenb cuCTEMBbl OTCU€TA, WILIIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBYKEHUSI.

Crioco0sI HcClieTI0BaHUS TBUKCHHUM.

NnmrocTpanust npeaeabHoro nepexoaa 1 usMEpeHue MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMXKEHUHN C UCIIOIBL30BAaHUEM MEXAaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenue naBukeHUsl Tesna, OPOIIEHHOrO TOJ YIVIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HanpaBneHnue cCkopocTH Npu ABUKEHUU 1O OKPYKHOCTH.

[IpeobpazoBaHue yIriIOBOW CKOPOCTU B PEIYKTOPE.

CpaBHeHMEe TyTEW, TPACKTOPHUH, CKOPOCTEH ABUKEHUS OJHOTO M TOTO XKE
TeJla B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, RPAKMUKYM.

N3ydyeHrne HEpaBHOMEPHOTO ABMXKEHHUSA C LIEJIbIO OMpPEAEICHUs] MTHOBEHHOM
CKOPOCTH.

N3MepeHne yCcKOpeHHs mpu NPSIMOJMHEHHOM PAaBHOYCKOPEHHOM JIBUYKCHUU
10 HaKJIOHHOM TIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BpPEMEHHM IIPU PABHOYCKOPEHHOM
JIBI>KCHUH.

N3mepenne YCKOpPEHUS CBOOOJIHOTO naJicHus (pexoMeH10BaHO
UCIOJIb30BaHKe U(POBOI Jab0paTopun).

N3yuenne nBWKEeHUsS Tena, OpOUIEHHOrO Tropu30oHTalIbHO. I[IpoBepka
TUIIOTE3bl O TMPSAMOM MNPOMOPLUHOHATBHOM 3aBUCUMOCTH MEXIY AaJIbHOCTHIO
MOJIETa U HAYaJIbHOM CKOPOCTHIO TEJa.

N3ydyenne ABMXKEHUA TeJla IO OKPYXHOCTU C TOCTOSSHHOM IO MOJYJIIO
CKOPOCTBHIO.

NccnenoBanne 3aBUCUMOCTH TepUOja OOpalieHrus KOHMYECKOTO MasTHHKA
OT €ro nmapameTpoB.

Tema 2. lunamuxa.



IlepBeiit 3akoH HproroHa. MHepumansHble cuctemsl orcu€ra. IlpuHiun
otHocutenabHoCcTH ["anmuies. HewHepiimanbHble cUCTeMBl oTcuéra (OmpejeiicHue,
IPUMEDHI).

Macca tena. Cuna. [IpuHIuI cynepno3uuuu Cull.

Bropoit 3akon HeroTOHA 1J1s1 MaTepUAIbHOU TOYKH.

Tpernit 3akoH HproTOHA 111 MaTtepruaibHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHS. OKBUBAJICHTHOCTH TPABUTAIMOHHOW U
MHEPTHOUN MacCCHl.

Cuna TspKecTH. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOIO MaJCHHUS OT BBICOTHI
HaJT TIOBEPXHOCTHIO IUJIAHETHI M OT Treorpaguyeckod IUpOTHL. JIBHXKEHHE
HeOEeCHBIX TeJI U UX CIyTHUKOB. 3akoHbl Kermepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBuxkyuierocs ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenwe. Cuna TPEHUSI CKOJBXKEHHUS U CUja TPEHHS
nokost. Koaddumuent tpenus. Cuna CONPOTHBICHUS MPU JBUKCHUU Tela B
KUJIKOCTH WJIK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIIBHOT'O JBUKECHUS.

Hasnenue. ['mapocraruueckoe napienue. Cuna Apxumena.

TexHuueckne yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHl: IMOJIINUITHUKH,
JBH)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGnronenue ABMKEHHS TeNl B MHEPIHAIBHBIX M HEMHEPIHAIBHBIX CUCTEMAX
OTCYETA.

[IpyUHIIUTT OTHOCUTEIBHOCTH.

Kayenue aAByX UIMIMHIPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIUAIBHOW CUCTEMBI OTCUETA.

CpaBHEeHME  pPAaBHOJCUCTBYIOUIEH  MNPWIOKEHHBIX K TEIy CUI C
IIPOU3BEICHUEM MACChI T€Jla Ha €r0 YCKOPEHUE B MHEPLIMAIbHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YJILTATE B3AUMOICUCTBUSA TEN.

N3mepenne Macc 110 B3aMOIEUCTBUIO.

HesecomocTs.

Bec tena npu yCkOpeHHOM NOABEME U MAJICHUMU.

LleHTpoOEKHBIE MEXaHU3MBI.

CpaBHeHME CUJT TPEHHUSI TTOKOSI, KAUEHHUS U CKOJIbKECHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, RPAKMUKYM.

N3mepenue paBHOJECHUCTBYIOMIECH CHII TIPHU ABMKEHUU OpycKa MO HAKJIOHHOH
IJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCHMOCTH BPEMEHU JBWKEHHS Opycka Mo
HAaKJIOHHOM IIJIOCKOCTH HA 3aJJaHHOE PACCTOSHUE OT €r0 MacCCHI.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B MPYXUHE U
PE3UHOBOM 00pasiie, OT ux AehopMalluu.

N3yueHne ABMIKEHUSI CUCTEMBI TeJ, CBSI3aHHBIX HUTHIO, TIEPEKUHYTON uepes
NErKui OJIOK.

N3mepenue kodddunreHTa TpeHUsT MO BEIUYUHE YIIIOBOro koddduiiueHTta
3aBUCHMOCTHU Frpy(N).

UccnenoBanue npuxeHus OpycKa MO HAKJIOHHOM MJIOCKOCTH C TIEPEMEHHBIM
KOd(pPUIIUEHTOM TpEHUS.

N3yueHne nBUKEHUS Ipy3a Ha Bally C TPCHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomtotHo TBEpHoe Teno. [locTymaTtenbHOE M BpalaTeabHOE JBHXCHUE
TBEPAOTO Tema. MOMEHT CHJIbl OTHOCHTEIBHO OCH BpalieHus. [liedo cuiibl.
CrnoxxeHue cuji, IPUWIOKEHHBIX K TBEpoMY Teny. LleHTp TsokecTH Tena.

YcnoBus paBHOBECHs TBEPAOTO Tea.

YcroitunBoe, HeyCTOMUMBOE, O€3pa3InuyHOE PAaBHOBECHE.

TexHudeckue yCTpOHCTBA W TEXHOJOTHMYECKHE TPOLECChl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, peIéTuaThie KOHCTPYKIIUH.

Jlemoncmpayuu.

YcioBust paBHOBECHS.

Bunpl paBHOBeCHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

HccnenoBanue ycrnoBUii paBHOBECHs TBEPAOTO Tejla, HMEIIIET0 OCh
BpaICHUSI.

KoHcTpyupoBaHue KpOHIITEHHOB M pacuéT CHJI YIIPYTOCTH.

N3yuenne ycToHYuBOCTH TBEPAOTO TeJa, UMEIOUIETO IUIOMIaAb OTIOPHI.

Tema 4. 3axkonvt coxpanenus 6 mexanuke.

NMmynbe MaTepuaibHOM TOUKH, CUCTEMBI MaTepUaIbHBIX ToueK. [{eHTp Macc
CHUCTEeMBbl MaTepUAJIbHBIX TOUEK. Teopema o IBHKEHUU IIEHTpa Macc.

NMiynibe cuitbl M1 MI3BMEHEHUE UMITYJIbca Tela.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMXECHUE.

MomMeHT umnylibca MarepuaabHOW ToukH. [IpencraBieHue o coxpaHEHUU
MOMEHTA UMITYJIbCa B IIEHTPATbHBIX MOJISX.

PaGora cunpl Ha MajgoM M Ha KOHEUHOM TniepemenieHuu. ['paduyeckoe
MpeCTaBIeHUE PAOOTHI CUJIBI.

MOIITHOCTE CHUIIBIL.

Kunetnueckass sHeprusi MmarepuaibHOW TOYKHU. TeopeMa 00 H3MEHEHUH
KUHETUYECKON SHEPIUU MaTepUaIbHON TOUKHU.



[loTeHUManbHblE W HENOTEHIMANbHblE CUJbl. lloTeHIManbHas >SHeprus.
[loTenuuanbHas sHeprus ynpyro aehopMHpOBaHHOM npyskuHbl. [loTeHnnanbHas
SHEPIHs Tella B OAHOPOAHOM TpaBUTAlMOHHOM mnoiie. [loTeHuManbpHas 3HEPrus
TeJia B TPABUTAI[MOHHOM TI0JI€ OJIHOPOJHOTO Iapa (BHYTpH M BHe miapa). Bropas
KOCMHMYECKasi CKOPOCTh. TpeTbsi KOCMHUUYECKasi CKOPOCTb.

Cs3p pabOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEeXaHUYeCKOu
SHEPIUH CUCTEMBI TEJ. 3aKOH COXPAaHEHUS MEXAHUYECKON YHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyuM s WO€aNbHOW KUJIKOCTH KakK CIJIEJACTBUE 3aKOHa
COXpaHEHHMS] MEXaHUYECKOW dHEPTHUU.

TexHuueckne ycTpoHcTBa U TEXHOJOTUUYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMEp, MNPYKUHHBIM MHUCTOJIET, TUPOCKOMN, (UTypHOE KaTaHUE Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BUKEHUE.

N3mepeHne MOITHOCTH CHUJIBI.

W3meHeHue sHepruu Teia Mpu COBEPIICHUH PaOOTHI.

B3anMHble TIpeBpalleHUs] KMHETUYECKOW W TOTEHIMAIbHOW JHEPTUMl IpHU
JEHCTBUM Ha TEJIO CUJIBI TSHKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue PHEpTUuu MPU CBOOOIHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, RPAKMUKYM.

N3mepenue uMIityabca Tea o TOpMO3HOMY ITyTH.

W3mepenue cuibl TSITH, CKOPOCTH MOJENU DJIEKTPOMOOUJIST UM MOUIHOCTH
CUJIBI TATH.

CpaBHEHUE NU3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne coxpaHeHUs UMIYJIbCa P YIIPYTOM B3aHUMOJICUCTBHUH.

N3mepeHne KWHETUYECKOW SHEPTUU TENIa TI0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS MOTEHUUAIbHON HEPrUu MPY>KUHBI C paOOTON CHUJIBI
TPEHUS.

Onpenenenue pabOThl CUIIBI TPEHUS NPU JIBKEHUU Teja MO HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MouiekyasipHasi pu3nka 1 TepMOAUHAMUKA.

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIC TOJIOKEHHST MOJIEKYIsipHO-KHMHeTndeckoi Teopun (MKT), wux
onbiITHOe obOocHoBaHue. Juddysua. bpoyHoBckoe aBuxkeHue. Xapaxrep
IBWKECHHUS W B3aUMOJCICTBHS 4YacTULl BellecTBa. MoJEnu CTPOEHUs Ta3oB,
KUJKOCTEH W TBEPIBIX TeN W OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE ATHX



mojeiei. Macca u pasmepbl Mosiekyn (aromoB). KonmuecTBO BelecTBa.
IToctosinHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mojenb uaeanbHOTO Ta3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUM: YaCTHUIIbI
rasza JBWKYTCSI XaOTUYECKHU U HE B3aUMOAECHCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. AoOcomoTHas
temneparypa (mkana Temrnepatyp KensBuna). 3akon Jlanerona. M3omporieccol B
HIeaJbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
MpeCTaBIeHNUE U30TPOLIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsaA3p  MeXAy JaBJICHUEM W  CpPEIHEH KHUHETUYECKONW  DSHEprueit
MOCTYMATEILHOr0 TEIUIOBOIO JBMXKEHHS MOJIEKYJ HcalbHOTO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYIAPHO-KHHETHUIECKON TCOPHH H/ICATBHOIO Tasa).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeTHEN
KMHETUYECKOW SHEPTrUeil MOCTYIMATEILHOTO TEIJIOBOTO IBUKEHHUS €€ YaCTHII.

TexHuueckue YCTpOHMCTBA W TEXHOJOTHMYECKUE IIPOLECCHI. TEPMOMETP,
OapoMeTp, MoydYeHre HAaHOMATEPHAIOB.

Jlemoncmpayuu.

Mojenu IBUXKEHHS YaCTHUI] BEUIESCTBA.

Mopens OpOyHOBCKOTO JIBHYKCHUS.

Buneoposrk ¢ 3anuckio peaibHOro OpOyHOBCKOTO JIBUKEHUS.

Huddy3ust KugkocTen.

Mogens onbita IlTepHa.

IIputskeHrne MoJeKy.

Mojenu KpucTaINIMYECKUX PEIIETOK.

HaGnronenue u viccienoBaHue U30MPOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, nNPAKMUKYM.

UccnenoBanue nmpolecca YCTaHOBICHHUS TEIJIOBOIO PAaBHOBECHS IIPHU
TEII000MEHE MEXy TOpsiYei U XOJI0JHOU BOJIOH.

W3ydeHne wH30TEpMHYECKOro Iporecca (PeKOMEHIOBAHO HCIOIb30BaHUE
1 poBoit 1abopaTopun).

N3ydenne n30XopHOro mnpoiecca.

N3yuenne nzobapHoro mpoiecca.

ITpoBepka ypaBHEHHUS] COCTOSHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCAOBHMH IS
TEpPMOJIMHAMHUYECKON CUCTEMBbI. BHENTHME U BHYTpeHHUE mapameTphl. [lapameTpsl
TEPMOJMHAMHUYECKON CUCTEMBbI KaK CpPEIHHUE 3HAYEHUS] BEJIUYMUH, OMUCHIBAIOIINX
€€ COCTOSAHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmoauHamMuku. CamMomnpou3BOIbHAsA — pelakcauus
TEPMOJIMHAMHYECKOU CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopens uAeanbHOrO rasa B TEPMOAMHAMUKE — CHCTEMA YpPaBHEHMIM:
ypaBHeHUe MenaeneeBa—KnaneiipoHa u BbIpaXX€HHE MJI1 BHYTPEHHEH >HEPTUM.
VYcnoBusi IPpUMEHUMOCTH 3TOM MOJEIU: HU3Kas KOHIIEHTPALMS YacTHll, BBICOKHE
TeMmneparypsl. BoipaxkeHue 111 BHyTPEHHEH dHEPruu OJHOATOMHOTO HJI€AIbHOTO
rasa.

KBazucratnueckue U HECTATUUECKHUE TTPOIIECCHI.

DneMeHTapHas paboTa B TepMoauHaMuKe. Beraucienue paboTel 1o rpaduky
npoiiecca Ha pV-auarpamme.

Teruionepenaya  kak  crmocod  U3MEHEHMS  BHYTPEHHEH  »HEpruu
TePMOJMHAMUYECKON  cucTeMbl 0e3  coBepmieHuss paborel.  KonBekius,
TEIIONPOBOIHOCTb, U3TyYEHUE.

KomnuectBo Ttemnorel. Temno€MkocTe Tena. YIenpHas W MOJSpHas
TEIUVIOEMKOCTH BeIEeCTBA. YpaBHeHHE Maiiepa. YaenpHas TEnjaoTa CropaHus
ToruiuBa. Pacu€r KommyecTBa TEINIOTHI TpH Terwionepenade. [lonstue 006
aanabaTHOM TpolLecce.

IlepBbiii  3akOH TepMoAMHAMUKH. BHyTpenHsia »sHeprug. KonudecTBo
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEW  HDHEpPruu
TEPMOJINHAMHUYECKOU CUCTEMBI.

BTopoil 3aKOH TEpMOJWHAMHMKH [JIi PABHOBECHBIX IIPOLIECCOB. 4YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJWHAMUYECKOM CHUCTEMBI IPOXOAUT
eMHCTBEHHAas ajnadara. AOCOIOTHAS TEMIIepaTypa.

BTopoii 3akOH TEpPMOJMHAMHUKH JJII  HEPABHOBECHBIX  ITPOIIECCOB:
HEBO3MOXHO TIEpe/laTh TEIIOTY OT OoJiee XOJIOAHOro Tesa K 0ojiee HarpeTomy 6e3
komreHcaiuu (Kiaysuyc). HeoOparumocTs MpUpPOIHBIX MPOIIECCOB.

[Tpuniunel gectBus TemiaoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII/. Hukn Kapno.

DKOJIOTUYECKHE ACIEKThl MCMOJb30BaHUS TEIUIOBBIX JIBUTrareiei. TermoBoe
3arpsi3HEHUE OKPYKAIOLEH CPEebl.

TexHuueckue yCTpPOMCTBA U TEXHOJOTHUUECKHE MPOLECCHl: XOJOAWIbHUK,
KOHJIUIIMOHEP, AW3EJbHBIA W KapOIOpaTOPHBIM JBUTAaTeNH, IMapoBas TypOWHA,
MOJyYeHUE CBEPXHUBKUX TEMIIEPATyp, YTWIM3ALMUS «TEIUIOBBIX» OTXOJO0B C
MCIOJIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIU3AIMSA OMOOPTaHUYECKOTr0 TOIUIMBA IS
BBIPAOOTKH «TETUIOBOM» U AJIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3menenue temMmnepaTypbl Ipu aAuadaTHYECKOM pacIIuPEHUH.

Bo3nymiHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEUIECTB.



CriocoObl UI3MEHEHUSI BHYTPEHHEH SHEPTHUH.

UccnenoBanue anuabaTHOro mpoliecca.

KomnbroTepHble MOJI€NIHN TEIJIOBBIX ABUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, RPAKMUKYM.

N3mepenne yaenbHOU TETIOEMKOCTH.

HccnenoBanue nmpoiiecca OCThIBaHUS BEILIECTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHne B3aMMOCBSI3M JYHEPIUU MEXKMOJEKYJSIPHOTO B3aUMOJCHCTBUS U
TeMIEpaTyphbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecammnvie cocmonanus eeuwecmea. Dazoevie nepexoonl.

[TapooOpazoBanue u KoHueHcaus. HMcmapeHwe u KumeHue. Y aelbHas
TeII0Ta MapooOpa3oBaHUSI.

HacpblllieHHble W HEHAChIIEHHbIE Tapbl. KadecTBeHHas: 3aBUCHMOCTH
IJIOTHOCTU W JABJICHUSI HACBIIIEHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AGCONMIOTHASI 1 OTHOCHUTEIIbHAS BJIAXKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctauioB. [lmaBiaeHue u KpucTamuu3zauus. YJelbHas TEIUloTa IUJIaBJICHUS.
CyOnumarus.

Hedbopmanuu TBEpAOTO Tena. Pactsokenne u cxxarue. Casur. Moaynes FOHra.
[Ipenen ynpyrux nedopmarimii.

TennoBoe pacmupeHue XUAKOCTEH U TBEPABIX TeJ, OOBEMHOE U JIMHEHHOE
pacuiupeHue. AHrapMOHHU3M TEIUIOBBIX KOJICOAHHI YacTHI] BEIECTBAa KaK MpUYMHA
TEIUIOBOTO pacIIMpeHus Tel (Ha KaueCTBEHHOM yPOBHE).

[IpeobpazoBanue sHepruu B (pa3oBHIX MEPEXOIax.

YpaBHeHHE TETJIOBOro OanaHca.

[ToBepxHocTHOE HaTsKeHHE. Kon(PUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsipuele siBneHus. /laBieHue noj MCKpUBIEHHON MOBEPXHOCTHIO KHUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOHUCTBA M TEXHOJOTMYECKUE MPOILECChI:  KHUJKHUE
KpUCTaJIbl, COBPEMEHHBIE MaTEPUAJIBI.

Jlemoncmpayuu.

TemnoBoe pacmmpeHue.

CBolicTBa HACBHIILIEHHBIX TAPOB.

Kunenne. Kunenue npu noHM>KEHHOM J1aBJICHUH.

N3MepeHne cuiibl TOBEPXHOCTHOTO HATSKECHUS.

OnbITHl ¢ MBUTBHBIMU TIEHKAMMU.

CwmauuBaHue.



Kanumisipasle siBIeHUS.

Mopenu HEHbIOTOHOBCKOM KUIAKOCTH.

CrniocoObl u3MepeHust BIaXKHOCTH.

HccnenoBanne HarpeBaHus U IJIaBJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasr nepopmarnmii.

Ha6monenne maneix nedopmariuii.

Yuenuueckuii sxcnepumenm, nadopamopuvie padbomolt, npaKmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCTTapEHUS AKUIKOCTEM.

N3mepeHue yaenbHOM TEMIOThI MIABIEHUS JIb/A.

N3yueHne cBOMCTB HACHIIEHHBIX MapOB.

N3mepenne aOCONIOTHOM BIIAXKHOCTH BO3JyXa M OIEHKA Macchl NapoB B
MTOMELIEHHUH.

N3mepenue kordpuiimeHTa moBepXHOCTHOTO HATSXKEHUS.

N3mepenue moayins FOHra.

HccnenoBanue 3aBUCUMOCTH  JAeopManMu  pe3nHOBOro oOpasua oOT
MIPUJIOKEHHOW K HEMY CHJIBI.

Pasznen 4. JjaekTpoauHAMHUKA.

Tema 1. dnexkmpuueckoe norne.

OnekTpu3auus Tell U €€ NPOABICHUA. DIJIEKTpUdeckuil 3apsn. JBa Buaa
ANEKTPUYECKUX 3apsiAoB. [IpOBONHMKH, NHMAIEKTPUKA U OJTYHPOBOJIHUKHU.
DNeMEHTapHbId JJIEKTPUYECKUN 3apsl. 3aKOH COXPAaHEHHUS JIIEKTPUYECKOIO
3apsja.

B3anmopeiictBue 3apanoB. Toueunsie 3apsaasl. 3akoH KynoHa.

OnekTpuueckoe nojie. Ero neiicTBue Ha 3IEKTPUYECKUE 3aPSIbI.

HanpsokéaHocTe  anekTpuyeckoro  mojs. [lpoOubiit  3apsin.  Jlunum
HaIpsKEHHOCTH JIEKTPUUECKOro Noiisi. OHOPOIHOE DIIEKTPUUECKOE TTOJIE.

[loTeHUHANBHOCTh 3JEKTPOCTATUYECKOr0 MoJid. Pa3HOCTh MOTEHUMAIOB U
HamnpspbkeHue. lloTeHiuanbHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
IToTeHunan 3neKkTpocTaTHYecKoro mojis. CsA3p HAPSKEHHOCTU TOJISI U PA3HOCTH
NOTEHIIMAJIOB ISl DJICKTPOCTATHYECKOro TmoJiss (Kak OJHOPOJHOTO, TaK |
HEOTHOPOJTHOTO).

[TpuHUHUI CYNIEPIIO3UIIUNHU AIEKTPUUYECKHUX MTOJIEH.

[lone Toueunoro 3apsana. Ilone paBHOMepHO 3apsbkeHHOUM cdepbl. [lone
PaBHOMEPHO 3apsiKEeHHOro 1o oO0néMy mapa. [lone paBHOMEpPHO 3apsKEHHOMN
OeCKOHEUHON MIOCKOCTH. KapTuHbl JHHUI HanpsyKEHHOCTH JSTUX TMOJeH u
AKBUITOTEHIUAJIbHBIX TOBEPXHOCTEM.

IIpOBOHUKH B DJIEKTPOCTATHYECKOM ITOJIE. Y CJIOBUE PABHOBECHS 3apsJIOB.

JIMDNEKTpUKH B DJIEKTPOCTATHYECKOM ToJIE. Jusnexrpuueckas
MIPOHUIIAEMOCTH BEIIECTBA.



KonzeHncarop. DIEeKTpOEMKOCTh KOHAEHCATOPA. IIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpa.

[TapamienbHOE coeMHEHNE KOHIeHcaTopoB. [locnenoBaTenpbHOE coeAMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOTO KOHJIEHCaTopa.

JIBMKEHHE 3apSKEHHON YaCTULIBI B OJHOPOIHOM AJIEKTPUYECKOM IIOJIE.

TexHu4yeckue YCTPOMCTBA M TEXHOJOTMUYECKUE IPOLIECCHI: JIJIEKTPOCKOII,
ANEKTPOMETP, BJIEKTpOCTaTHUeCKass 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJIeHcaTophl, reneparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO M IPUHIUIT JEUCTBUS JJIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3apsKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TO0JIE JBYX 3aPSKEHHBIX NIJIACTHH.

Mogens anekTpocTaTuueckoro reaeparopa (Ban ne I'paada).

[IpOBOIHHMKH B 3JIEKTPUYECKOM IIOJIE.

DJeKTpocTaThyecKas 3alluTa.

VY CTpoilCTBO U ACICTBHE KOHAEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAau
IJJACTUH, PACCTOSHUA MEKAY HUMH U TUDJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOro NoJI 3apsyKEHHOTO KOHAEHCATopa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, RPAKMUKYM.

OueHka cui B3aMMOJECHCTBUS 3apSKEHHBIX TEN.

HaGnronenne npeBpaiieHust SJHEPTruu 3aps>KeHHOT0 KOHJIEHCATOpa B DHEPTHUIO
W3JIyYEHUs CBETOIMO/IA.

N3yueHne npoTekaHusl TOKA B LIENHU, COAEPKAILIEH KOHAEHCATOP.

Pacripenenenue pa3HOCTH MTOTCHITUAJIOB (HampspKeHus) pu
MIOCJIEI0BATENIBHOM COEIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHAEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmosannwlit InekmpuuecKuilt mox.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcnoBus CyliecTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOro Toka. McTouHukum
toka. Hanpspkenune U u SJ1C [,

3akod OMa 1 yyacTka LenHu.

DIEKTpUUECKOE CONPOTHUBJIEHUE. 3aBUCUMOCTD CONPOTHUBIICHUS
OIHOPOJHOTO MPOBOAHUKA OT €ro JJIMHBI M IUIOIIAJH IMONEPEYHOrO0 CEYCHHS.
VY nenpHOE CONPOTUBIIEHUE BELIECTBA.

IlocnenoBaTenpHOE, MapaJJIEIBHOE, CMENIAHHOE COEIMHEHUE IPOBOJIHHMKOB.
Pacuér pa3BeTBnEHHBIX AnekTpuueckux nenei. [pasuna Kupxroda.



Pabota snexrpuyeckoro Toka. 3akon xoyns—JIeHna.

MOIIHOCTh AJEKTPUUECKOr0 TOKa. TersioBas MOUIHOCTh, BbIAEsEMas Ha
pe3ucTope.

OJIC m BHyTpEHHEE CONPOTUBICHHE HMCTOYHMKA TOoKa. 3akoH Owma s
MOJHOW  (3aMKHYTOH) DJIEKTPUYECKOW Iend. MOIIHOCTh HCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KonpaeHncarop B 1111 MOCTOSIHHOT'O TOKA.

TexHuueckue yCTpOMCTBA W TEXHOJOTMYECKHE TMPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK DICKTPUUECKONU SIHEPTUH.

Jemoncmpayuu.

N3MepeHne CUiibl TOKa U HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI PE3UCTOPA,
JaMIIbl HAKAJIMBAHUS U CBETOMO/IA.

3aBUCUMOCTh COMNPOTHUBJICHUS IUIMHIPUYECKUX MPOBOJHUKOB OT JJIUHBI,
TJTONIAU TIONIEPEYHOr0 CEYEHHS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT CONTPOTUBIICHUS MPU TOCTOSHHOM
HanpsH>KEHUU.

ITpssmoe n3mepenne DJ]C. KopoTkoe 3aMblKaHUE rajJbBaHUYECKOTO DJIEMEHTA
1 OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crioco0Obl coeTMHEHUST UCTOYHUKOB Toka, DJ]C GaTapeil.

HccnenoBanne pazHOCTH MOTEHUMAIOB MEXKAY IMOJIOCAMH HMCTOYHUKA TOKA
OT CUJIBbI TOKA B LICIIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RPAKMUKYM.

HccnenoBanne CMEIAHHOTO COEUHEHHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHUS Ui JIAMIIbI
HaKaJMBaHU4.

VYBenuueHue npejeia u3MepeHus aMmrepmerpa (BoJabTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHUS UCTOYHHUKA TOKA.

HccnenoBanue 3aBucumoctd J/1C raapBaHMYECKOTrO AJIEMEHTAa OT BPEMEHU
MPY KOPOTKOM 3aMBbIKaHUHU.

HccnenoBaHne pazHOCTH MOTEHUMAIOB MEXKAY IOJIOCAMU HMCTOYHUKA TOKA
OT CUJIBI TOKA B IIEIIH.

HccnenoBanue 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIbI
TOKa.

Tema 3. Toku 6 paznuunblx cpedax.

DJIEKTpUYECKass TMPOBOJAMMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MIPOBOJUMOCTH TBEPIBIX METAIUIOB. 3aBUCHUMOCTH CONPOTUBJICHUS METAIJIOB OT
temneparypbl. CBEpXIpPOBOAUMOCTb.



DJIEKTPUYECKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKHY. CoOcTBeHHas u MpUMECHast MPOBOJUMOCTh
noTynpoBoAHUKOB. CBolicTBa P—N-niepexoaa. [lomynmpoBoHUKOBEIE TPUOOPHI.

DJIEKTPUUYECKUA TOK B DJICKTPOIUTAX. DJICKTPOJIUTHYECKAS TUCCOIUALIMS.
DnekTponus. 3akoHbl Papajes AJisl AIEKTPOIU3a.

DJIeKTpUUYeCKUid TOK B Tra3ax. CamMOCTOSITENIBHBII M HECAMOCTOSTEIbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOSTENIBLHOTO pazpsaa. Monuus. [1nazma.

TexHuueckue yCTpOMCTBA M MNPAKTUUYECKOE TMPUMEHEHHUE. Ta30pa3psiaHbIe
JIAMIIbI, SJIEKTPOHHO-JIy4YeBas TpPyOKa, MOJYNPOBOAHUKOBBIC MPUOOPHI: JHO,
TpaH3uCTOp, (OTOAMOJ, CBETOAWOJ, TajlbBaHWKA, paduHUpPOBAHHWE ME[IH,
BBITIJIABKA AJIFOMUHUS, SJICKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh COITPOTUBIICHUSI METAJIIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTH 3IEKTPOJIUTOB.

3akonsl dekTponn3a dapanes.

HckpoBoii pa3psia v NPOBOJUMOCTh BO3yXa.

CpaBHeHME TPOBOJUMOCTH METAJIOB U TTOJIYTIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTH JUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padoomot, nNPAKMUKYM.

HaGnronenue snexkTpomnusa.

N3mepenue 3apsga 0JHOBAIIEHTHOTO HOHA.

UccnenoBanne  3aBUCHUMOCTHM  CONPOTHUBICHHUS  TEPMOPE3UCTOpa  OT
TeMIIEPaTyPHl.

CHsiTue BOJIBT-aMIIEPHOUN XapaKTEPUCTUKHU THO/IA.

DuU3NYEeCKNH PAKTHKYM.

CrniocoOs1 n3MepeHusi GU3NIECKUX BEJIMUUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIIHBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC TTOTPEIIHOCTH U3MEPEHUM (PU3NUECKUX BEITUYHH.
OueHka rpanui] NOTPEIIHOCTEM.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUM, HUCCIECHOBAHUNA  3aBUCUMOCTEM
GU3MYCCKUX BEJIMYWH, IPOBEPKa MPEIIOKEHHBIX THUIOTe3 (BBHIOOpD 3 padoT,
OMMCAaHHBIX B  TEMATHUYECKUX  pa3feliax «YUYEHHYECKUH  IKCIECPHUMEHT,
J1abopaToOpHbIC PA0OThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yruyonénHoro ypoBHs B 10 kiacce
OCYILIECTBIIACTCS C YUYETOM COJCPKATEIbHBIX MEXKIIPEAMETHBIX CBSA3EH C KypcaMH
MaTeMaTHuKH, OUOJIOTHH, XUMUHU, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemnple noHaAmMuUs, C6A3AHHbBIE C U3YUECHUEM MEMOO08 HAYUHO20
nO3HAHUA. SBJICHUE, Hay4HbIH (akT, rumoresza, ¢u3nveckas BEIUUYUHA, 3aKOH,



Teopusi, HaONIOAEHUE, OSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJAEIb, H3MEPEHUE,
MOTPENIHOCTY U3MEPEHU I, U3MEPUTETbHBIE MPUOOPHI, UPPOBas TaOOpaTOPHUS.

Mamemamuxka:. pelieHue cUCTeMbl ypaBHeHMH. JluHeiltHas QyHKIus,
napabona, runep6osna, ux rpaduku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUH:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUUYECKOE TOKIECTBO.
BekTopsl 1 UX TPOEKIIUHA HA OCH KOOPAUHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexannueckoe JBIKEHHUE B KMBOU mpupone, nuddysus, ocmoc,
TEIJI000MEH JKMBBIX OPraHMW3MOB, TEIJIOBOE 3arpsi3HEHHE OKPY’KAIOIIEW Cpelbl,
yTUIM3alKs. OHOOPraHMYecKOro TOIUIMBA JJI BBIPAOOTKH  «TEIUIOBOM» H
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSYKEHUE U KAIWJUIAPHBIE SBJICHUS B IPUPOJE,
ANEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumua. DUCKPETHOE CTPOCHHUE BELICCTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEILECTBA, MOJISpPHAs Macca, IIOJYyYEHHE HAHOMATEPHaIOB, TEIJIOBBIC
CBOMCTBA TBEPABIX TEJI, )KUAKOCTEN U Ia30B, KUIKHAE KPUCTAILIBI, IIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, JIEKTPOIUTHYECKAs JUCCOLIMALINS, TaJIbBAHUKA, JIEKTPOHHAS
MHUKPOCKOITHS.

TI'eozpaghusa’ BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonozcua: npeoOpazoBaHUE JBUKEHUM C HCIOJb30BAHUEM MEXAHU3MOB,
y4€T CYXOro M JKMAKOTO TPEHUS B TEXHHUKE, CTAaTUYECKHE KOHCTPYKLIHH
(KpOHIITEWH, peméTyaThle KOHCTPYKIIMHU), HMCIOJIb30BAaHHE 3aKOHOB COXPAHCHHUSI
MEXaHUKU B TEeXHHKE (THPOCKOI, BOAOMET W JPYrUe), IBUTATEIIb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
[IOJIy4€HUsT COBPEMEHHBIX MATEpUajOB, B TOM YHCIE HAaHOMAaTepuasioB, U
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
ra3zopaspsiHble JIAMIIbI, TOJIYIPOBOAHUKOBBIE TPUOOPHI, TaIbBAHUKA.

11 KJIACC

Pasznen 4. DjaekTpoAuHAMHUKA.

Tema 4. Maznumnoe nosne.

B3aumopelicTBue TOCTOSHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MaruutHoe mosnie. BekTtop MarHuTHOM wuHAYKIuU. [IpuHnun cynepno3unuu
MAarHUTHBIX MOJIEW. JINHUA MarHUTHOW UHIYKLWH.

MarHuTHOe 1oJie MPOBOJAHUKA ¢ TOKOM (MPSMOr0 MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneiT Opcrea.

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJb. [[BHKeHHE 3apsHKEHHON YaCTHUIIBI
B OJJHOPOJHOM MarHuTHOM Tosie. PaGora cuiibl JIopeHia.

MarnauTHoe o€ B BeniecTBe. PeppoMarHeTuky, napa- u JuaMarHeTUKH.



TexHuueckue yCTpOﬁCTBa M TCEXHOJIOTMYCCKHUE IIPOLCCCHhI. IIPUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AIEKTPOABUTATENH SIKOOU, YCKOPUTEH AJIEMEHTAPHBIX YaCTHII.
Jlemoncmpayuu.

Kaptuna  nauHMII  MHAYKIMM ~ MArHATHOTO  TOJSL  TIOJIOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSHHBIX MAarHUTOB.

KapTuna nuHUl MarHUTHOM MHIYKIAM MOJISI AJTMHHOTO MPSIMOTO TTPOBOAHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHMKA, KATYILIKU C TOKOM.

B3aumopelicTBue 1ByX NPOBOJAHUKOB C TOKOM.

Cuiia Amnepa.

JelictBue cuiibl JIopeHila Ha MOHBI AIEKTPOJIUTA.

HabGnronenue nBmkeHus mydyka 3JeKTPOHOB B MAarHUTHOM TIOJIE.

[TpunIUn JEUCTBUS AIEKTPOU3MEPUTEIHLHOTO npudopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, RPAKMUKYM.

HccnenoBanre MarHuTHOTO TOJIS1 MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTUKOB.

HccnenoBanue AeiCTBUS MOCTOSTHHOTO MAarHWTa Ha paMKy C TOKOM.

N3mepenue cunsl Amiepa.

N3ydenune 3aBUCUMOCTH CUJIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. dnekmpomazHumunas UHOYKUUA.

SlBneHue AiEeKTpOMarHuTHOM HWHAYKOUU. [lOTOK BeEkTOpa MAarHUTHOU
naayknud. JJIC uHAYKUMH. 3aKOH JJIEKTpOMAarHUTHOM wuHAyKnuu Dapanes.
Buxpesoe anexkrpudeckoe noiie. Toxku Dyko.

OJIC MHOYKIMU B TPOBOJHUKE, JIBHKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
TnoJie.

[Ipasuio Jlenua.

NunyktuBHOCTh. Karyiika WHAYKTMBHOCTHM B IENMHU MOCTOSHHOTO TOKA.
Arnenune camonHayKuuu. JJC caMOMHIYKIUH.

DHEPrusi MarHUTHOTO TMOJI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJIOTUYECKHE MPOIIECChI: WHIYKIMOHHAS
MeYb, COJICHOMU/, 3alIMTA OT BJICKTPU3AIMU TEJ MPU JBUKEHUU B MATHUTHOM I10JIE
3eMJu.

Jlemoncmpayuu.

HaGnronenue siBjeHUS 3J€KTPOMarHUTHOW UHTYKITUH.

HccnenoBanne 3aBucumoctn JOJ[C HMHAYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuio Jlenua.

[Tamenre MarauTa B allOMUHHEBOH (MeIHO#T) TpyOe.

SBieHNE CaMOVHIYKIIUH.

Uccnenoanue 3aBucumoct JJJC caMOMHAYKIMHU OT CKOPOCTH U3MEHEHUS
CHIIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padoomot, nNPAKMUKYM.

UccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW MHIYKIIUH.

Ornpenenenue MHAYKIMA BUXPEBOTO MArHUTHOTO MOJIS.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJIenu JIEKTPOMArHUTHOTO TeHepaTopa.

Pa3znen 5. Kosie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

IMapmonnueckue kosieOanus. KuHematuueckoe W JUHAMHYECKOE OMHUCAHUE.
DHepreTUdecKkoe OmnKMcaHue (3aKOH COXpaHEHHUS MEXaHMYECKO# aHepruu). BriBoa
JTUHAMHUYECKOTO ONMUCAaHUs TAPMOHMYECKUX KOJICOAHUN M3 UX IHEPIeTHUYECKOTO M
KHHEMaTHYECKOT'O OITMCAHMS.

AMmiutyna u ¢asza kosebanuii. CBsi3b aMIUTUTYIBI KOJI€OAHUN HCXOHOU
BEJIMYUHBI C aMILTUTY1aMU KoJeOaHul €€ CKOPOCTH U YCKOPEHUHI.

Ilepuon m yacrora konebanuit. Ilepron Manbix CBOOOIHBIX KOJeOaHUMN
MaTeMaTH4ecKoro MasTHuka. llepuon cBOOOIHBIX KOJIEOAHHWHM MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux kosiebanusix. BeiHyX1eHHbIe KOoieObanus. PezonaHc.
Pe3onancHas kpuBas. BiusiHMe 3aryxaHusi Ha BHJ PE30HAHCHOW KpPHUBOM.
ABTOKOJIEOaHUS.

TexHuuecknue yCTpoicTBa U TEXHOJIOTUYECKHUE MPOLECChl: METPOHOM, YacHl,
Kadelld, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuchk K0ae0aTeILbHOTO JIBH)KEHUS.

Hab6nronenrue He3aBUCUMOCTH TIEpHO/Ia MaJIbIX KOJICOaHUI Tpy3a Ha HUTH OT
aAMILUIUTY JIbI.

HccnenoBanue 3aTyxaronmx KojaebaHuil 1 3aBUCUMOCTH MEPUOJia CBOOOTHBIX
KOJIeOaHUN OT COTIPOTUBJICHHUS.

HccnenoBanne konebOaHUM Tpy3a HAa MAaCCUBHOW TMPYKHHE C UEJBIO
dhopMupoBaHus MPEACTABICHUHN 00 UIeaIbHONW MOJISTH IPY>KUHHOTO MasITHUKA.

3aK0H COXpaHEHUS YHEPTHUH MPU KOJICOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBanue BBIHYKIEHHBIX KOJICOAHUI.

HaGmronenue pesonanca.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padoomot, RNPAKMUKYM.



W3mepenue mnepuoaa CBOOOAHBIX KOJEOAHUN HUTSHOTO U MPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBUKEHUS Tela B X0/€ KoJieOaHUM Ha YIIPYroM MojiBece.

N3ydeHne NBUKEHUS HUTSHOTO MasTHUKA.

[Ipeo6GpazoBanue FHEPTUU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHHS aMIUIMTYbI 3aTyXalOUIUX KOJICOaHM.

HccnenoBanue BbIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHummsle KoaedaAHUsA.

Konebarenbubiit koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KOJ€OaHUS B
ujealbHOM KoJiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUTUTY/IbI
3apsiia KOHJEHCATOpa C aMIUIMTYAON CUJIbl TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUH B UJI€aJIbHOM K0J1e0aTeIbHOM KOHTYPE.

3aTyxaromue 3JEKTPOMAarHUTHBIE KOJIeOaHMUs. BriHyX1eHHBIE
AIIEKTPOMArHUTHbIE KOJIEOaHMUS.

IlepeMeHHBI TOK. MONIHOCTP NEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JCICTBYIOIee 3HAUYEHHE CHUJIbl TOKA M HANpsOKEHUS NpU Pa3IudHON ¢dopme
3aBUCUMOCTH [IEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouJanpHbI TEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIENIH CHUHYCOWJAJIBHOTO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHC HaNpsKeHUN.

Uneanwubiit  Tpanchopmatop. IlpousBoacTBo, mepenadya u mnoTpedieHue
AIEKTPUYECKOU SHEPTUMH.

DKOJIOTUYECKHE PHUCKH TPU MPOU3BOJCTBE 3JeKTposHepruu. Kynberypa
WCIIOJIb30BAHUS DIEKTPOIHEPTUN B TOBCEIHEBHOM KU3HHU.

TexHu4yeckne yCcTpOHCTBAa M TEXHOJOTMYECKUE MPOILECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTpONepeiay.

Jemoncmpayuu.

CB0OOHBIC 2JICKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTH 4aCTOThI CBOOOHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuuuiorpaMMBbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyxaroUIUX JIEKTPOMATHUTHBIX KOJIeOaHU.

Mopenb 3JIeKTpPOMAarHUTHOTO TEHEPATOPA.

BbIHyXIeHHbIE CHHYCOUAIbHBIE KOJIEOaHUSI.

Pesucrop, karymka MHIYKTUBHOCTA M KOHJEHCATOp B LIENU MEPEMEHHOTO
TOKaA.

Pe3oHanc mnpu MoOcCHeqoOBaTENbHOM COEIMHEHUM PE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

YcTpolcTBO M MPUHILIMI IEHCTBHS TpaHchopmaTopa.



Mopenb TUHUH IEKTPOTIepeaadn.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomol, npaKmuKym.

N3yuenue tTpanchopmaropa.

HccrnenoBanne mepeMEHHOTO TOKAa 4epe3 IMOCIe0BATEeIbHO COSAMHEHHBIC
KOH/ICHCATOP, KaTYIIKy U PE3UCTOP.

HabmioneHne 21eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanne paboThl HCTOYHUKOB CBETA B LIETIH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60THbL.

MexaHndeckue BOJIHBI, YCIIOBUSI WX pachpocTpaneHus. [lomepeunpie u
NpoAOJIbHBIE BOJHBL [lepwoa, CKOpPOCTh pacmpoCTpaHEHUs M [JIMHA BOJHEIL.
CBolicTBa MEXaHMUYECKHUX BOJH. OTpPaXCHHE, MPEIOMIICHHE, HHTEPPEPEHIUs H
nudpakius.

3Byk. CxopocTh 3ByKa. [ poMKOCTH 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IIlymoBoe 3arpsi3HeHNE OKPYKAIOIIEH CPeIbI.

DJEeKTPOMarHUTHBIC BOJHBI. Y CIIOBUS H3IYYCHHS JIEKTPOMArHUTHBIX BOJH.
B3anmuast opreHTaIus BEKTOPOB B DJIEKTPOMAarHUTHOM BOJTHE.

CpoiicTBa  JJEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXXCHHE,  MPEIOMIICHUE,
MOJISIpHU3aIysl, HHTepPepeHIus U U paKius.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [I[puMeHEHHE 3IIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paANOCBS3H U TEIEBUICHUS. Pagronokarusi.

DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEIbI.

TexHudeckne yCTpPOHCTBA M TPAKTHUECKOE TPUMEHEHHE: MY3BbIKAIbHBIC
WHCTPYMEHTEHI, pagap, paJuonpuéMHHIK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-meus,
yIABTPa3BYKOBasl TUArHOCTHKA B TEXHUKE U MEIHIINHE.

Jemoncmpayuu.

OObpazoBaHue U pacIpOCTpaHEHHE MOTIEPEIHBIX U MPOJOTHHBIX BOJH.

KoneGmromieecst Teno Kak HCTOYHUK 3BYKA.

3aBUCHMOCTH JITTMHBI BOJHBI OT YaCTOThI KOJICOAHHH.

Habmronenne oTpakeHUs U MPEIIOMIICHUST MEXaHHYECKUX BOJIH.

Habmonenne naTepepeHnu u 1udpakiinu MEXaHHIeCKUX BOJIH.

AxyCcTHYeCKHIA pe30HAHC.

CBoiicTBa yibTpa3ByKa U €ro MpuMEHEHHE.

Habmionenne CBs3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJIOW |
4acTOTOH KoJieOaHuH.

HccrnenoBanne  CBOWCTB  DJIEKTPOMAarHWTHBIX ~ BOJH.  OTpaKeHUE,
npeIoMIIeHHUE, TTONSpu3alus, udpakius, HHTepdepeHITHS.

O6HapyxeHre nHOPaAKpPaCHOTO U yIbTPa(hUOIETOBOTO U3TYICHHIA.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomol, npaKmMuKym.



N3ydeHue nmapamerpoB 3BYKOBOM BOJIHBL.

N3ydenue pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMosHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOJIHOU cpexne. JIyu csera.
ToyeuyHbIil HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxkeHUs cBeTa. [locTpoeHue n3oOpakeHuil B
riockoM 3epkaie. Chepuueckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOJIIOTHBIN MMOKa3aTeNb
npenomiieHus. OTHOCHUTENbHBIN MOKa3aTeNb npeaomiieHus. [IocTOSTHCTBO 4acTOTHI
CBETAa M COOTHOLICHUE JUIMH BOJH IIPU IEPEXO0JIE€ MOHOXPOMATUYECKOI'O CBETa
yepes rpaHully paszelia IByX ONTUYECKUX CPE.

Xon nyueit B mpusme. ducnepcust cBera. CioXHBIA cOCTaB O€Noro cBeTa.
[BeT.

IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroy MojJHOro BHYTPEHHETO
OTPAXKEHUH.

Cobuparomiue W pacceuBamiiue JHUH3bl. ToHkas JuH3a. DOKycHOe
paccTOsIHME M OINTHYEeCKas CHJIa TOHKOW JMH3bI. 3aBUCUMOCTbh (HOKYCHOTO
pacCTOSIHUSI TOHKOM cepruuecKo JUH3bI OT €€ reOMETPUM M OTHOCUTEIHHOTO
[I0Ka3aTess MpeJIoMIICHHUS.

dopMyJia TOHKOU JIMH3BIL. Y BEJIMYEHUE, JaBAEMOE JIMH3O0MU.

X0 nyda, NMpOWIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontuyeckor ocu. IlocTpoeHune u300pakeHH TOYKM U OTpe3ka MNpsSIMON B
coOMparolMX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Paszpematomias cnoco6HocTh. [11a3 Kak onTuyeckas
cucrema.

IIpenensl IPUMEHUMOCTH T€OMETPUYECKON OITHUKHU.

BonnoBas ontuka. HuTepdepenums cBera. KorepeHTHble HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEep(EpEeHIMOHHOM
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpaxkuuonHas pemérka. YciaoBue HaOI0IEHUS
[JIABHBIX ~MAaKCUMyMOB IIpM  I[AaJEHUU MOHOXPOMATHYECKOIO CBE€Ta Ha
IUGPaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHruueckne yCTpOMCTBA M TEXHOJIOTUUECKHUE IIPOLIECCHI: OYKH, JIYyIa,
nepuckon, (oroanmnapar, MUKPOCKON, MPOEKIMOHHBIM armapaT, MpPOCBETICHHE
OINTHUKH, BOJIOKOHHAS ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPaKEHHSI CBETA.



Hccnenoranue npenoMieHus CBETA.

Hab6nronenue moaHoro BHyTPEHHETO OTpakeHusi. Mojieib CBETOBO/IA.

HccnenoBanne xoJa CBETOBBIX IIYYKOB Hepe3  IUIOCKOMApAIIEIbHYIO
TUTACTHHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paXKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeJIecKona.

HaGnronenue untepdepeHiium cBeTa.

HaOnroenue 1iB€TOB TOHKHUX IIJIEHOK.

HabGnronenue nudpakuum crera.

N3yuyenune nudpakinoHHON PEeIIETKH.

Ha6nronenue nudpakiinOHHOTO CIIEKTPA.

HabGnronenue nucnepcuu crera.

HabGnronenue nmomnsipusaiuu cBeTa.

[TprMeHeHUE TOJIAPOUIOB TSI U3YUYCHUS MEXaHUUSCKUX HAIPSDKCHUH.

Yuenuueckuit sxcnepumenm, nabopamophuvie padomot, RPAKMUKYM.

N3mepenue nmokazaress NpeJoMICHHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pPacCTOSHHS OT BeimecTBa (Ha
pUMepEe JKUIKUX JTUH3).

N3mepenue hoKyCHOTO pacCTOSTHUS PACCEUBAIOIINUX JTMH3.

[TomyueHnue n3006pakeHusI B CUCTEME U3 TJIOCKOTO 3epKajia U JINH3HI.

[Tomy4yenne n300pakeHHS B CUCTEME U3 JBYX JIMH3.

KoHcTpyHnpoBaHue TEIECKOMMYECKUX CHCTEM.

HaGmonenne nudpaknuu, nHTepdEpEHIINN 1 TOJIIPU3AINHA CBETA.

N3y4yeHue moaspu3aliu CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJICKTPHKA.

N3yuyenue naTepPEepeHIINM Ja3epHOTO U3TYyUYCHUS HA IBYX IICIISX.

Hab6nronenue nucnepcun.

HaGmronenue u uccienoBanue AUGpakiMOHHOTO CIIEKTpA.

W3mepeHre JUTMHBI CBETOBOM BOJIHEI.

[TomydyeHue CreKTpa M3IYYCHHUS CBETOIMOJA TPU IMOMOIIH JU(PPAKITHOHHON
PEIETKH.

Pa3znen 6. OcHOBBI cienUAJIbHOH TEOPUU OTHOCUTEIbHOCTH.

['paHuIlBl  TPUMEHUMOCTH  KJIACCHYECKOH  MEXaHHKH. [TocTynaTsr
CHCIUAIBHON TEOPUH OTHOCHTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBai. [IpeoOpasoBanms  JlopeHia.
YcnoBue mNpUYMHHOCTH. (OTHOCHTEIIBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHEC
BPEMEHH M COKpAIICHUE JJTUHBI,

DHEPrusi ¥ UMITYJIbC PEIATUBUCTCKOMN YaCTHUIIbI.

CBs13b MaccChl ¢ PHEPrUeH U UMITYJILCOM PEIISITHBUCTCKON YaCTHUIIBI. DHEPTHUS
ITOKOSI.



TexHu4yeckue YCTPOMCTBA W TEXHOJIOTHYECKHE TMPOLECChl: CITYTHUKOBBIE
MPUEMHUKH, YCKOPUTENH 3aPsKEHHBIX YaCTHII.

YyeHnueckuit IKCIepUMEHT, JTabopaTOpHbIE PabOThI, MPAKTUKYM.

OmnpenerieHde HMITYJIbCAa M JHEPIHMH  PEIATUBUCTCKUX  dvactull  (Imo
doTtorpadusaM TPEeKOB 3apsKCHHBIX YACTHI] B MATHUTHOM I10JIE).

Pa3znen 7. KBanToBasi ¢pusuka.

Tema 1. KopnyckynapHno-60nno60ii 0Oyaniusm.

PaBHOBecHOe TemnoBoe m3nydeHue (M3JIydeHHE aOCONIOTHO YEPHOTO TEIa).
3akoH cMmelienus: Buna. I'unore3a [lnanka o kBaHTax.

®oTOHBI. DHEPrusl U UMITYJbC (POTOHA.

dotorpdext. Onbiter A. I'. Cronerosa. 3akoHsl ¢oToddPdexra. YpaBHEHUE
OuiHmTeitHa 1a oroaddekra. «KpacHas rpanuna» dpotodrddexra.

JlaBnenne cBera (B YACTHOCTH, [aBJICHHE CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIOIIYI0 W a0COJIOTHO OTPaXaMIyl MOBepxHOCTh). Ombitel [1. H.
JleOenena.

Bonnossie cBoricTBa yactul. Bonubl ne bpoins. J{nuHa BoiHbl ne bpoiiis u
pasMepsl o0iacTH JIOKaNu3alMM JBIKYyuleiicss vactuipl.  KopryckynspHo-
BOJIHOBOM ayanu3M. [{udpakius 3JeKTpOHOB Ha KpUCTAIJIaX.

Crneuuduka nmepenuii B Mukpomupe. COOTHOIICHHsS] HEoNpeaeaEéHHOCTEN
I'eitzenbepra.

TexHuueckre yCTpONCTBa M TEXHOJOTMYECKHE TMPOIECCHl. CIEKTPOMET,
doTosnemMeHT, (GOTOJATUMK, TYHHEJIbHBIM MHUKPOCKOIN, COJIHEYHas Oatapes,
CBETOJIUO/.

Jemoncmpayuu.

®oto3¢(dHeKT Ha YCTaHOBKE C IMHKOBOM MIACTUHOM.

HccnenoBanue 3akoHOB BHelIHero ¢poTodddexra.

HccnenoBanue  3aBUCHUMOCTH  CONPOTHUBIIEHHUS  IOJYNPOBOJHUKOB  OT
OCBEIEHHOCTH.

Cseronuo.

Conneunas GaTapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RPAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenue noctostHHow [1nanka Ha ocHOBe HcciienoBanus porodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pe3 CBETOMO/I OT HAMPSKEHUS.

Tema 2. duzuxka amoma.

OneIThl MO HMCCJENOBAHMIO CTpOeHUs aToma. [lmanerapHas monenb atoma
Pezepdopna.

[loctynatel bopa. U3nydyenue u norsiomienue GOTOHOB MPH Mepexojie aToMa
C OJTHOTO YPOBHS SHEPTUU Ha JAPYTrOM.



Bunbl ciektpoB. CHeKTp YpOBHEN SHEPIUU aTOMa BOJOPO/IA.

CrnoHTaHHOE U BBIHYXIEHHOE U3Jy4eHue cBera. Jlazep.

TexHu4yeckne YCTpPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI. CHEKTPAIbHBIN
aHaau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTEP.

Jemoncmpayuu.

Mopnens onbiTa Pesepdopaa.

HaGmonenne nuHedyaThiX CIIEKTPOB.

VY CTpoiCTBO U ACMCTBHE CUETUNKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JIMHBI BOJIHBI JIA3€PHOTO U3JITYUYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, RPAKMUKYM.

Hab6nroneHue nuHeyaToro cuekTpa.

HccnenoBaHue CIEKTpa pa3pekEHHOr0 aTOMapHOrO BOJIOPOJA U U3MEPEHUE
noctossHHOM Pun6epra.

Tema 3. Duzuxka amomnozo A0pa u r1eMEeHmMaApPHbLIX YACMUY,.

Hyxnonnass monens sinpa ['eitzenOepra—MBanenxo. 3apsg sapa. MaccoBoe
yuciio sapa. M30Torsi.

PanunoaktuBHOCTh. Anb(da-pacnaz. DJEKTpPOHHBIA W TMO3UTPOHHBIA Oerta-
pacnan. ['amMa-uzinyyeHue.

3aKkOH paJMOAaKTUBHOIO pacnajna. PaavoakTWBHBIE H30TOIBI B IPUPOJIE.
CBoliCTBa MOHU3UPYIOUIETO H3JIY4YEHHUs. BiusHHE paJrOaKTUBHOCTH Ha JKHUBBIC
opranu3Msbl. EcrecTBennbit (hoH u3nydenus. Jlozumerpusi.

DHeprus CBsi3U HYKJIOHOB B sijipe. SlnepHbie cuiibl. JledekT macchl spa.

Snepusie peakuuu. Jlenenue u cunres saep. SAnepusie peaktopsl. [Ipobiemsr
YIOPABISEMOIO TEPMOSIIEPHOIO CHHTE3a. OJKOJIOTMYECKHE AaCIEKThl PpPa3BUTHS
SAIEPHON DHEPIETUKMU.

Metoasl perucTpaluy U UCCIEI0BAaHUS JIEMEHTAPHBIX YACTHIL.

@yH/1aMEHTaJbHbIE B3aUMOACHCTBUS. bapuoHBI, ME30HbI M JIEITOHBI.
IIpencraBnenne o CranaapTHOM Mojenu. KBapk-TriitooHHAs MOJIENb aIPOHOB.

@uznka 3a npenenamu CranmapTHod mozaenu. TéMHass Marepus U TEMHas
SHEPTHUS.

EnunctBo pusnyeckoil kapTUHBI MUpA.

TexHuueckne ycTporucTBa U TEXHOJIOIMYECKHUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, sAepHbIi peakTop, TEPMOSJAEpPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-pe30HaHCHAsi TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomot, RPAKMUKYM.

HccnenoBanue TpekoB dacTHil (110 TOTOBBIM (poTorpadusim).

HccnenoBanue pagnoakTUBHOTO (OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yyenue nornouieHus: 6eTa-4yacTull aTlFlOMUHUEM.

Pa3nen 8. DjieMeHTBI aCTPOHOMMU U ACTPOPUZNKH.



Drtanbl pa3BUTHUS acTpOHOMUHU. [IpuKiiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
acTpoHOMHH. [IpUMEHUMOCTH 3aKOHOB (HU3UKU I OOBSCHEHHUS TPUPOIBI
KOCMHUYECKHNX 00BEKTOB.

MeTtonbpl acCTPOHOMHUYECKUX HccieAoBaHUi. COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAANOTENIECKOIIbI, BHEATMOC(EepHast aCTPOHOMHS.

Bun 3Bénnoro Heba. Co3Be3nusi, sipkue 3BE3MbI, IUIAHETHI, UX BUIUMOE
IBHOKCHUE.

ComHeuHas cucTema.

Comnnue. ConmueuHnast akTUBHOCTh. MIcTounuk 3Hepruun CoJiHIa U 3BE3.

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKU. J(narpamma «CreKTpaibHbIN KIacc —
CBETUMOCTBL». 3BE3AbI TJIABHOM MOCJICJOBATSILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JJIsl 3BE3]] IJIaBHOM IMOCIEIOBAaTEIbHOCTH. BHYyTpEeHHEE CTpOCHHE
3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U 3Bostounu CoHIa U
3BE3/1. DTanbl )KU3HH 3BE3I.

Mineunsiii Ilyte — nHama I'anaktuka. [lonoxkenue u nBukenue ColiHIIA B
lNanaktuke. Tunel ramakTuk. PaguoranakTuku u kBa3zapbl. YEpHBIE ABIPHI B A/Ipax
raJlJakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa606ma. Pazberanue ramakTuk.
Teopust bosiboro B3peiBa. PEIMKTOBOE U3ITyYCHHE.

Macmrabnas crpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

HaGnronenust 3B€3mHOr0 HeOa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPWIOKEHUN JIJIs ONpe/eeHUs TOJI0KEHUSI HEOSCHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy. OCHOBHbIE c03Be3aus CEeBEpHOro MOdylIapusi U SPKUe
3BE3IBI.

HaGmionenuss B Teneckon JIyHBI, TUIaHET, TYMaHHOCTEM | 3BE3IHBIX
CKOILJICHU.

DU3NYEeCKNH PAKTHKYM.

CniocoOsl n3MepeHusi GU3NYECKUX BEJIMUUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTEIIHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC TTOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEITUYHH.
OueHka rpanui] MOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUM, HUCCIECHOBAHWUNA  3aBUCUMOCTEM
GU3MYCCKUX BEJIMYUH, IPOBEPKa MPEIIOKCHHBIX THUIOTe3 (BBIOOpD M3 padoT,
OMMCAaHHBIX B  TEMATHUYECKUX  pa3fesiax «YUYEHHYECKHMH  HAKCIECPHUMEHT,
J1ab0paToOpHbIC PA0OTHI, MPAKTUKYM).

O6o0maromnee NoBTOPEHME.



O600m1IeHne U cucTeMaTh3alus COJIEPKaHMs pa3lieloB Kypca «MexaHuka,
«MomnexynspHas pu3uka U TepMOAMHAMHUKA», «DNeKTpoauHamuka», «Koyiebanus
U BOJHBI», «OCHOBBI CHELUUAJBbHOW TEOPUHU OTHOCUTEIBbHOCTH», «KBaHTOBas
busnka», «IEMEHTbl ACTPOHOMHUH U aCTPOPUBUKU».

Ponb ¢Qu3ukm U acTpOHOMHM B OSKOHOMUYECKOHM, TEXHOJIOTMYECKOMH,
COLIMAJILHOM U 3THYECKOU cdepax AesTeILHOCTH YeI0BEKa, POJIb U MECTO (DPU3UKH
Y aCTPOHOMMM B COBPEMEHHON HAay4YHOU KapTHHE MHUpPaA, 3HAYCHUE OIHUCATEIBHOM,
CUCTEeMAaTU3UpPYIOIIeH, OOBACHUTENPHOM M  NPOTHOCTUYECKOW  (yHKUUN
(bu3nyueckol Teopuu, poiib GU3NUECKONW TeOpuu B (POPMUPOBAHHUM TTPEICTABICHUN
0 (Qu3MYeCKON KapTUHE MHUpPA, MECTO (PU3UUYECKON KapTUHBI MHpa B OOLIEM pPsAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yriuyonénHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCS C YUYETOM COJEPKATEIBHBIX MEXKIIPEAMETHBIX CBSA3EH C KypcaMu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uu U TEXHOJIOTHH.

Mesicnpeomemmuvie ROHAMUA, C6AZAHHbBLE C U3YUEHUEM MEMO006 HAYUHOZ0
no3HanuA’. sBIICHUE, HAy4HbIM (hakT, rumotesa, (u3uyUeckas BeTUYMHA, 3aKOH,
Teopusl, HaONIOJEHUE, DSKCHEPUMEHT, MOJECIUPOBAHUE, MOJIeTb, H3MEpEHue,
MOTPENIHOCTY U3MEPEHU I, U3MEPUTETbHBIE MPUOOPHI, UPPOBast TaOOpaTOPHUS.

Mamemamuka. pelmwieHHE CUCTEMBl YpAaBHEHUH. TpPUTOHOMETPUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO. BEKTOpBI M UX NMPOEKUMHU HA OCU KOOPAMHAT, CI0KEHHUE BEKTOPOB.
[IpousBoanbie 3neMeHTapHBIX (QyHKIUH. [Ipu3Haku nogoOus TPEyroJbHUKOB,
OTIpeJIeJICHNE TIIOIIAIU TUIOCKUX (hUryp u o0béma Ted.

buonozua: »snextpuyeckue SBICHUS B KUBOW MpuUpPOJE, KojedaTelbHbIe
IBW)XKEHUS B JKUBOW IPUPOAE, DKOJIOTMYECKUE PUCKHM IIPU IPOU3BOJCTBE
JJIEKTPOOHEPIUM,  IEKTPOMATHUTHOE  3arpsA3HEHHUE  OKPYXKaIIIEH  Cpelsbl,
yJIBTPa3ByKOBasl JUAarHOCTUKA B MEAULMHE, ONTUYECKUE SBJIICHUS B JKUBOU
IIPUPOJE.

Xumusn’. CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX
TEJd, MEXaHU3Mbl OOpa30BaHMS KPUCTAJUIMUECKOW PpEHIETKH, CIEKTPaIbHbBIN
aHaJus.

I'eocpagpua: wmarHuTHbBIE TIONOCA 3€MJIM, 3aJIEKW MAarHUTHBIX pYA,
boTochEMKaA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnono2ua. TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoABUTaTeNlb SIKOOU, reHepaTop MEePEeMEHHOTO TOKa, MHAYKIIMOHHAs TeYb,
JIMHUM 3JIEKTpoOIlepeiay, 3JEKTPOABUIraTelb, pasap, paguonpuéMHUK, TEJIEBU30D,
anteHHa, Ttenepon, CBY-neub, ynbTpa3ByKoBas JAMATHOCTHKA B TEXHUKE,



HpOGKL[HOHHBIﬁ arriapar, BOJIOKOHHAA OIITHKA, COJIHCYHAA 6aTapeﬂ, CITYTHHUKOBLIC
HpI/IéMHI/IKI/I, AACPHAA SHCPTCTUKA U IKOJIOTHUIYCCKUC ACIICKThI ec Pa3BUTHUA.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA [TPOT'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAIIMYHOCTHLIE
PE3VJIBTATDI

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PpPe3yJbTAaThl OCBOCHHUs Y4eOHOro mpeamera «Dusuka»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00 YYaOIINXCSI PYKOBOJICTBOBATHCS
chOopMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUCHTAIMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJEHUN, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIMPEHHE KXU3HECHHOTO
ONBITA Y OIBITA JIESATEIBHOCTH B IIPOLECCE PEAIM3ALUN OCHOBHBIX HAIIPAaBICHUU
BOCIIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHCJIC B YACTH:

TPAKAAHCKOT0 BOCIIUTAHMSA
c(hOPMUPOBAHHOCTh  TPaXJAHCKOW  TO3UIMM  OOYYalomerocs  Kak
aKTUBHOI'O U OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA,;
MPUHATHE TPAAUIIMOHHBIX OOIIEYETOBEYECKUX TYMAaHUCTUYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEM;
TOTOBHOCTH BECTH COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOlIecTBa, Yy4yacTBOBaTh B CAMOYIpPaBJICHHMM B 00pa3oBaTesbHON
OpTraHU3alluy;
YMEHUE  B3aUMOJECHMCTBOBATbH C  COUMAJIbHBIMM  HMHCTUTyTaMH B
COOTBETCTBUHU C X (DYHKIIUAMH U Ha3HAUCHUEM;
TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOMN JAESITEIbHOCTH.
NATPUHOTUYECKOT0 BOCIIUTAHMSA
c(hOopMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTPUOTHU3MA,
LEHHOCTHOE OTHOIICHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM
POCCUNCKHUX YUEHBIX B 00JaCTH (DU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO TTOBEICHNUS;
CIIOCOOHOCTH OILICHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBICE HOPMbI U LIEHHOCTH, B TOM
YHUCIIE B JIESITEIIbHOCTH YYEHOTO;
OCO3HAHME JTUYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOIO OyayIIero.
3CTETHYECKOTr0 BOCIIUTAHMS
ACTETUYECKOE OTHOLICHWE K MHUPY, BKJIOYasd 3CTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NIECKOUN HAyKe.
TPYAOBOI'0 BOCIIMTAHUSA



MHTEPEC K pa3InyHbIM cepaMm npodhecCruoHaIbHOU NeSATeIbHOCTH, B TOM
Ylyclie CBS3aHHBIM C (QU3MKOW W TEXHHUKOW, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOp Oyayiel nmpodeccuu 1 pearn30BbIBaTh COOCTBEHHbIE
KU3HEHHBIE TUIAHBI;
TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHIO U CaMOOOpa30OBaHHUIO B
00JacTH (PU3KUKHU Ha MPOTSHKEHUU BCEH KU3HU.

IKOJOTHYEeCKOIr0 BOCTIMTAHMSA
c(hOpPMHUPOBAHHOCTh IKOJIOTHYECKON KyJIbTYphl, OCO3HAHUE TI00aTbHOTO
XapakTepa IKOJIOTHYECKUX MpodIieM;
IUIAHUPOBAHUE WU OCYUIECTBIICHUE JCUCTBUU B OKPYXKAIOWIEHM Cpele Ha
OCHOBE 3HAHMS LEJIEN YCTOMUYMBOTO Pa3BUTHUS YEIOBEUYECTBA;
paclIMpeHUe OMNbITa JIEATEIBHOCTH 3KOJIOTHYECKOW HANpaBIEHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 110 (PU3HKE.

HEHHOCTH HAYYHOI0 O3HAHMS
c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3UUECKON HAYKH;
OCO3HAaHUE IIEHHOCTHM HAYYHOH JEATEIbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3y4YeHUs (PU3UKH OCYUIECTBIATh MPOCKTHYIO M HCCIEI0BATEIBCKYIO
NEATENbHOCTh NHIUBUAYAIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIC Y4eOHbIE 1eHCTBUSA
ba3oBble Jornyeckne aeiicTBU .
CaMOCTOSITEILHO  (POPMYJUPOBATH W  aKTyaJu3HpPOBaTh MPOOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE,
ONpEeAENATh LENU ACATEIbHOCTH, 3aJaBaTh MApaMETPbl U KPUTEPUU HX
IIOCTIKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W MPOTHUBOPEYUSI B paccMaTpPpUBAEMbIX
(hUBUYECKUX SBJICHUSX,
pa3padaThIBaTh IJIaH PEIICHHS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHUaIbHbIX U HEMATEPUAIIbHBIX PECYPCOB,3
BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATh COOTBETCTBHUE
pe3yJIbTAaTOB LIEJISIM, OLICHUBATH PUCKH MOCIEICTBUMN JEATEIHHOCTH;
KOOPJAMHUPOBATh W  BBINOJHATH pabOTy B YCIOBHUSX pPEabHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
ba3oBrbIe ncciie1oBaTeIbCKHE JeHCTBUS.
BJIaJICTh HAYYHOW TEPMUHOJIOTUEH, KIIFOYEBBIMU MOHATUSIMUA U METOJAMU
(bu3MYeCKON HAyKH,



BJaJ€Th  HABbIKAMH  y4eOHO-MCCIIEIOBATEIIbCKOM W MPOEKTHOMN
NesTeNbHOCTH B 00sacTh (PU3HKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB pEIIeHHs 3afad (PU3NYecKoro
coJlep KaHMsl, IPUMEHEHHIO Pa3IMYHBIX METO/I0B MTO3HAHMS,
BJIaJ€Th BHUJIAMHU JESATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpETaln, MpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallUsiX, B TOM YHCJE MPHU CO3JAaHUHM Y4EeOHBIX MPOEKTOB B OOJACTH
bu3uKwy;
BBISIBJISITh MPUYMHHO-CIICJACTBEHHBIE CBS3M U aKTyaJM3HpPOBATh 3ajady,
BBIIBUTATh TUNOTE3y €€ pElIeHHs], HaxOJuTh AapryMEHThl  JUIS
J0Ka3aTeIbCTBA CBOMX YTBEPXKICHU, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelICHMUS,
aHAJIM3UPOBATH TMOJYYEHHBIE B XOJE pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLEHUBATH X JIOCTOBEPHOCTh, POTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHUSX;
CTaBUTh W (opmMynHpoBaTh COOCTBEHHBIE 3aJayl B 00pa3oBaTENbHOMN
JESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (U3HKHY;
JaBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIHN OIBIT,
YMETh TMEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3HEJEATEIbHOCTH;
YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeH;
BBIIBUTATh HOBBIE UJIEH, NPEJIaraTh OPUTHHAIBHBIE TIOJIXO/IbI ¥ PELICHUS;
CTaBUTH MPOOJIEMBI U 33J1a4H, JAOMYCKAIOIIUE aJbTePHATUBHbBIC PEIICHHUS.
Pabora ¢ nngopmanmei:
BJIa/IETh HABBIKAMHU MOJIy4eHHUs] MHGOpMAIUU (U3HUUYECKOTO COJEp KAHUS
U3 HUCTOYHHMKOB PAa3HBIX THUIOB, CAMOCTOSATEIBHO OCYILIECTBIATH IOUCK,
aHaJM3, CHUCTEMATU3AlMI0 U WHTEPHNpETalui0 MHOOpPMAIMU pa3IudHbIX
BUJIOB U (JOPM IPE/ICTABICHHUS;
OLICHMBATh JIOCTOBEPHOCTh MH(OpMaIUy;
UCIIOJIb30BaTh CpeACTBA HH(DOPMAIMOHHBIX M KOMMYHHUKALMOHHBIX
TEXHOJOTUA B  PEUICHUM  KOTHUTUBHBIX, KOMMYHHUKATUBHBIX H
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHHEM TPEOOBAHUN HAPrOHOMUKH,
TEXHUKHU O€30MaCHOCTH, THUTHEHBI, PECypcocOepeKeHusi, MPaBOBbIX H
ATUYECKUX HOPM, HOPM MHGOPMAIIMOHHON 06€301MacHOCTH;
co37aBaTh TEKCThl (PU3MYECKOrO COAEp>KaHUS B pa3IMyHBIX (opmaTax C
y4€TOM Ha3HaueHUs HMHPOpMAlMKU U I1eJIeBOM ayauTOpUH, BbIOHpas
ONTUMAJIbHYIO (POpMY MpeACTaBICHUS U BU3YyaIH3ALIUU.



KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHS:
OCYIIECTBJIITH OOIEHWe Ha ypokax ¢GU3MKM U BO BHE-YPOUHOU
NEATEIbHOCTH;
pacrio3HaBaTh TMPEANOCBUIKM KOH(MJIUKTHBIX CHTYallMd M CMSTYaTh
KOH(JIUKTHI,
Pa3BEPHYTO U JIOTUYHO M3JIaraThb CBOIO TOUKY 3PEHUS C UCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;
MOHUMAaTh W HUCHOOJIb30BaTh  NPEUMYIIECTBA  KOMAaHIAHOM W
WHIWBHUAYaTbHOU PabOTHI;
BBLIOMPATh TEMAaTUKY M METOJbl COBMECTHBIX NEUCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN KaXKJA0r0 YJ€HAa KOJUIEKTUBA;
NPUHUMATh 1EJIW COBMECTHOM JE€SATEIbHOCTH, OpraHUW30BbIBATH W
KOOPJIMHUPOBATh JEUCTBUS 1O €€ JOCTUKEHHUIO. COCTAaBIISITH ILIaH
JEHUCTBHM, paclpeeNaTh POJIU ¢ yUETOM MHEHUM YYaCTHUKOB, O0CYXIaTh
pe3yIbTaThl COBMECTHOU PabOTHI;
OIIEHUBATh KAa4€CTBO CBOET0O BKJIaJa U KaXKIOrO YYaCTHHUKA KOMaHIbl B
oO1IMii pe3yabTat 1Mo pa3padoTaHHBIM KPUTEPUSIM;
npeajiaraTb HOBBIE MPOEKTHI, OIEHMBATh HMAEU C TO3UIMA HOBU3HBI,
OPUTHHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;
OCYILIECTBIIATh TO3UTUBHOE CTPATETUYECKOE IOBEJACHUE B Pa3IMYHBIX
CUTyallusiX, TMPOSBIATH  TBOPYECTBO M  BOOOpakeHHE,  OBITh
MHUIMATUBHBIM.

PerynsiTuBHbIE yHHBEpCcAJbHbIE YUeOHbIE 1eHCTBUSA

Camoopranuzanms:
CaMOCTOSITEJIbHO ~ OCYUIIECTBIISITh  MO3HABATEIbHYIO  JIESITEIBHOCTh B
obmactd (PU3NKK U AaCTPOHOMHUHM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dhopmyIMpoBaTh COOCTBEHHBIE 3a]1a4H;
CaMOCTOSITEIILHO COCTABJIATH IJIAH PEIICHUS] PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TJIaH BBITOJIHEHUS! MPAKTHYECKON pabOThl C YU4ETOM HUMEIOITUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOUTCHU;
JaBaTh OLICHKY HOBBIM CUTYallUsIM;
pacmiupsATh paMKH  Y4yeOHOTO TMpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTEHUH;
JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaThH €ro, OpaTh Ha cebOs
OTBETCTBEHHOCTbH 3a PEIICHHUE,;
OIICHUBATh MPUOOPETEHHBIN OITBIT;
criocoOCTBOBaTh (hOPMHUPOBAHUIO M MPOSIBICHHUIO 3PYAUIIMU B 00JIaCTH
(U3UKH, TOCTOSHHO TOBBIIIATh CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH
YPOBEHb.



CaMOKOHTPOJIb, 3MOIIMOHAJIbHbIA MHTEJJIEKT:
JlaBaTh OLICHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIETSM;
BIAJCTh HaBBIKAMU TIO3HABATEIbHOW pedIEeKCUHM KaK OCO3HAHUS
COBEPIIAEMBIX JIEHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIHTATOB U
OCHOBAHMU;
UCIIOIb30BaTh TPUEMBI pedIeKCUU JUIs OICHKH CHUTyallud, BBIOOpa
BEPHOTO PEIICHHUS;
YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO HX
CHMKCHUIO,
NPUHUMAaTh MOTHBBI U apryMEHThl APYIUMX IPU AHAIU3E PE3yJIbTATOB
JICITCIILHOCTH,
MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JJOCTOMHCTRBA,
NPUHUMAaTh MOTHBBI M apryMEHThl APYIUMX IPU AHAIU3E PE3YyJIbTATOB
NIESITCIILHOCTH,
MIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA ONIUOKH.
B nponecce HOCTHKEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI IO
dbuzuke IS ypOBHS cpeaHero oOmero o6Opa3oBaHus |y  OOyYarommxcs

COBEPIIEHCTBYETCS AMOITMOHAIbHBIN WHTEIUICKT, TIPEAMOIar arfoIui
c(hOpMUPOBAHHOCTS:
CaMOCO3HAHMS,  BKJIIOYAIONMIETO  CIIOCOOHOCTH ~ TOHMMAaTh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUJIETh HAINIPaBJICHUS Pa3BUTHUSI COOCTBEHHOM
HMOIIMOHATILHOU cepbl, ObITh YBEPEHHBIM B cele;

CaMOpEryJIMPOBaHMs, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMOBEIECHME, CIOCOOHOCTb aJalnTUPOBATHCA K
AMOIMOHAJIBHBIM U3MEHEHHSIM U TPOSIBISATH T'MOKOCTH, OBITH OTKPBHITHIM
HOBOMY;,

BHYTPEHHEW MOTHUBAIMH, BKIIOYAIOUIEH CTpEMJICHUE K JOCTHKEHUIO LU
U yCIieXy, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

ASMIATUH, BKIIOYAIONIEH CHOCOOHOCTh IMOHUMATh  3MOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro MpHU OCYIIECTBICHUU OOUICHHUS,
CIIOCOOHOCTH K COYYBCTBHUIO U COMEPEKUBAHUIO;

COLIMAJIHBIX ~ HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH  BBICTpauBaTh
OTHOIIEHUS C APYTMMH JIOJbMH, 3a00TUTHCA, MPOSABIATH HHTEpPEC U
paspematb KOH(GIUKTHI.



ITPEAMETHBIE PE3VYJIbTATHI

K xonmy oOyuenusi B 10 knacce mpenmeTHble pe3ynbTaThl Ha YTIyOJIEHHOM

YPOBHE JOJIKHBI OTPakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOITIXCS YMCHHIA
MOHUMAaTh poJib (U3UKK B  OKOHOMHYECKOH, TEXHOJOTHYECKOH,
DKOJIOTUYECKOM, COIMAIBHON W JTHYecKod cdepax meATenbHOCTH
YeIIOBEeKa, POJIb U MECTO (PM3UKH B COBPEMEHHON HAyYHOW KapTHHE MHPA,
3HAYEHUE OIMCATEIbHOM, CHUCTEeMATU3UpYIOUIel, OOBIACHUTENHHON U
NPOTHOCTHYECKON  (QYHKIMA  (u3mdeckod TeopuHm —  MEXaHUKH,
MOJICKYJISIpHOW (DU3WKK M TEPMOJUHAMHKH, POJIb (U3MUYECKON TEOPUU B
dbopMuUpPOBaHUY TPECTABICHUH 0 (HU3MUECKOIN KapTHHE MUDA,;
pa3nuyaTh YCIOBUS TPUMEHUMOCTH MoOJeneld (U3NYECKUX Tel |
npoieccoB (SBJICHMMN): WHEpIUAIbHAS CHCTEMa OTCYETa, aOCOIFOTHO
TBEpPIOE TeENmo, MaTepuajbHas TOYKa, PaBHOYCKOPEHHOE JBIKCHUE,
CBOOOJIHOE TMaJieHHe, aOCOJIIOTHO ympyras nedopmariusi, aOCOITIOTHO
yIpyroe u a0COIOTHO HEYNPYTroe CTOTKHOBEHUS, MOJICIH Ta3a, KUJAKOCTH
U TBEPAOro (KpUCTAIUTMYECKOTO) Tella, MICAIbHbIN ra3, TOYCUHBIN 3apsil,
OJTHOPOJTHOE AIEKTPUUYECKOE TOJIC;
pa3inyath ycioBHs (FpaHUIlbl, OOJIACTH) NPUMEHUMOCTH (HU3UYCCKUX
3aKOHOB, TIOHMMAaTh BCEOOIIM xapaktep (pyHIaMEHTaIbHBIX 3aKOHOB W
OTPaHUYCHHOCTH MCIIOIH30BAHMSI YACTHBIX 3aKOHOB;
aHAIM3UPOBATh M OOBSACHATH MEXAaHMYECKHWE MPOIECChl W SIBICHHUS,
UCTIOJIb3Ysl OCHOBHBIC MOJIOKEHHSI U 3aKOHBI MEXaHUKH (OTHOCHUTEIBHOCTb
MEXaHUYECKOTO JIBIKEHHS, (OPMYIbl KHHEMAaTHKH PaBHOYCKOPEHHOTO
IBWKEHUs, TpeoOpa3oBaHus [amunes A CKOPOCTH M TEpeMeIlIeHUs,
3akOHbl HBIOTOHA, TMPUHIMI OTHOCHTENHHOCTH [ ammies, 3aKoH
BCEMHUPHOTO TATOTCHHSI, 3aKOHBI COXPAHCHHS UMITYJIbCa U MEXaHHUECKON
DHEpPIHH, CBsI3b PabOTHl CHJIBI C W3MEHEHHEM MEXaHMYECKOW JHEpTuH,
YCIOBUSL paBHOBEeCHs TBEPAOrO Telia), MPH OSTOM HCIOJb30BaTh
MaTEeMaTHYECKOe  BBIPAKCHHE  3aKOHOB, yKa3blBaTh  yCJIOBHSI
NPUMEHUMOCTH (PHU3UYECKHUX 3aKOHOB: MpeoOpa3oBanuii ["anumes, BToporo
U TpPEThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUS HUMITyJIbCca U
MEXaHUYECKOW SHEPTUH, 3aKOHA BCEeMUPHOTO TATOTCHUS,
aHATM3UPOBATh U OOBSACHATH TETUIOBBIC MPOIECCHI U SBICHUS, HCIIONB3YSI
ocHoBHbIe monokeHHss MKT W 3akoHBI MONEKYNAPHOW (QUIUKH |
TEPMOJMHAMHUKK (CBSI3b [JABJICHUS WJCAJIBHOIO Ta3a CcO CpeaHei
KMHETUYECKOW DHEpPTrHel TEIUIOBOro ABM)KCHHS W KOHIIGHTpallMel ero
MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEIIECTBA CO CpPEOHEH KHHETHYECKOH
DHEPrUeH TETUIOBOTO JIBHKEHHS €TO YaCTHII, CBS3b JABJICHHS HICATBHOTO
raza C KOHIIGHTpAIMel MOJIEKYl H €ro TeMIepaTypol, ypaBHEHHE



MenpaeneeBa—Knaneiipona, mNepBbI 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHCHHUS DPHEPIMHM B TEIIOBBIX IMPOIIECCAxX), MPH ITOM HCIIOIb30BaTh
MaTeMaTHYECKOE BBIPAKCHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Knanelipona;

aHAJTM3UPOBATh U OOBACHATH JJICKTPUUECKHUE SBJICHHUS, HUCIOIB3Ys
OCHOBHBIE TOJIOKEHUS W 3aKOHBI JJCKTPOAMHAMHMKH (3aKOH COXpaHCHHS
AIEKTPUYECKOTO 3apsja, 3aKOH KyioHna, MOTEHIIMAILHOCTD
AJEKTPOCTATUYECKOTO TIOJsl, MPUHIUII CYNEPHO3ULMU DIECKTPUUECKUX
MOJIEH, MPHU ITOM YKasbiBas YCIIOBUSI MPUMEHUMOCTH 3akoHa Kysona, a
TAKXK€ TMPAKTUYECKHA BaXKHbIE COOTHONIEHHMS: 3aKOHbI OMa sl ydacTka
Uenyu M Ui 3aMKHYTOM 3JIEKTpUYECKOW menu, 3akoH Jxoyns—Jlenua,
npasmwia Kupxroga, 3akonsl Dapajest 1U1st 31€KTPOIH3a);

OMUCHIBATh (PU3NUECKUE TPOILECChl U SBJICHUS, UCIONB3Ysl BEIUYHHBI:
MepEeMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JaBJICHWE, TMOTCHI[MAIbHAsl »JHEPrusi, KUHETUYECKas
DHEPrusi, MeXaHW4yecKasi HHeprusi, pabora CHIIbI, IEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, CHJIa TSXKECTH, CUJla YNPYrOoCTH, CWiia TPEHHUS, MOUIHOCTD,
DHEPrus B3aMMOJCUCTBUA Tena ¢ 3emiiéil BOMM3M €€ TOBEPXHOCTH,
DHEPTHs ynpyro naedopmanuu MPYXKUHBI, KOJIUYECTBO TEIUIOTHI,
aOcoJIfoTHasI TemIepaTrypa Tena, pabora B TepMOAMHAMUKE, BHYTPEHHSIS
SHEPTHs WJICATIbHOTO0 OJHOATOMHOIO Trasa, paboTa uealbHOTO Trasa,
OTHOCHUTEJIbHAsi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEmiIoBOTO
JIBUTATEJS; DJIEKTPUUECKOE MOJIEe, HANPSHKEHHOCTD AJEKTPUYECKOTO MOJIs,
HanpspDKEHHOCTh TOJIST TOYEYHOIO 3apsijla WIM 3apsHDKEHHOro Iapa B
BAKyyM€ U B JUAJIEKTPUKE, MOTCHUUAI 3JIEKTPOCTATUYECKOTO TOJs,
pPa3HOCTh  MOTEHIMAJIOB,  JJIEKTPOABWKYIAs  CUJa, CHJIa  TOKa,
HanpspKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKash €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHUBIICHUE Yy4YacTKAa LIENU C IOCIEIOBATEIbHBIM H
MapajiyIeIbHbIM COCIMHEHUEM PE3UCTOPOB, IHEPIHUS JICKTPUUECKOTO MO
KOHJICHCATOPa,;

OOBSICHATH 0COOEHHOCTH MPOTEKAHUS bu3nIecKux SIBJICHUMU .
MEXaHMYECKOe JBIJKCHHE, TEIJOBOE JIBM)KCHHE YaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBecHE, OPOYHOBCKOE NBIKEHHE, Muddys3us, ucnapeHue,
KUIICHUE U KOHJICHCAIMs, TJIaBJIICHUE U KPUCTAIN3AlUsl, HAITPABICHHOCTh
TEIUIONEepeIauu, SIECKTPU3alUs Tell, SKBUIMOTCHIIUATIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOHUKA,;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCHUMOCTH OJTHOM (hU3UYECKON BETUUUHBI OT
IpYyrod C  UCIOJb30BAHUEM  TMPSIMBIX  HU3MEPEHUU, TMpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3yJIbTaThl TMOJYyYCHHOUN



3aBHCHUMOCTH (PH3UYECKUX BEIUYMH B BHAE TIpadukoB C Yy4ETOM
aOCOJIFOTHBIX MOTPENTHOCTEH U3MEPEHUH, AeNIaTh BHIBOBI IO Pe3yabTaTam
UCCIICJIOBAHHS;

MPOBOJUTH KOCBEHHBIC H3MEpPEHHUS (U3MUECKUX BEIWYHH, TMPU ITOM
BBIOMPATh ONTHUMAIBHBIA METOJ H3MEPEHHs, OLIEHWBATh aOCONIOTHBIC U
OTHOCHTEJIHbHBIC TTOTPEITHOCTH NPSIMBIX U KOCBEHHBIX H3MEPEHUN;
MIPOBOJIUTH OTIBITHI IO TPOBEPKE MPEJIOKEHHON THIIOTE3bI: TNIAHUPOBATH
OKCIIEPUMEHT, COOUPaTh HKCIIEPUMEHTATBHYIO YCTAHOBKY, aHATH3UPOBAThH
MOJTydYeHHBbIC Pe3yJabTaThl W JeNaTh BBIBOJ O CTaTyce NpPeIIOKCHHON
THITOTE3HI;

co0oaTh npaBuia 6e30MacHOro Tpy/la MpHU MPOBEICHUN UCCIIEI0BaHUMA
B paMKax ydeOHOro DOKCIepUMEHTa, TNpPakKTHKymMa ©  y4eOHO-
HCCIIEJIOBATEILCKOM M TPOEKTHON MIEATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOpHOro 000PYI0BaHMS,

pemath pacu€THhIC 3aJayd C SIBHO 3aJaHHOH W HESIBHO 3aJaHHOMN
(bu3NYECKO MOJENbI0. HA OCHOBAHHMH aHAIM3a YCJIOBHS OOOCHOBBLIBATH
BBIOOp (U3MYECKOW MOJETIH, OTBeuarleld TpeOoBaHUSM 3a7aud,
OPUMEHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥  IOCTYJaThl
GU3NYECKUX TEOpPHd TIPU HWCIONH30BAHUM MAaTEeMAaTUYECKUX METOJIOB
peleHus 3a1a4, IPOBOAUTh PAcUEThl HA OCHOBAHUH MUMEIOIIUXCSI JaHHBIX,
aHATM3UPOBATh PE3YyJIbTaThl W KOPPEKTUPOBATH METOMABI PEIICHUS C
y4ETOM TOJTYUYCHHBIX Pe3yIbTaTOB;

pemiaTth Ka4eCTBEHHBIC 3aladyd, TpeOylolue NPUMEHEHUs 3HAaHUN U3
pa3HBIX pa3esioB Kypca (PU3UKH, a TAK)Ke WHTETpAIlMK 3HAHUU U3 APYTUX
MPEIMETOB ECTECTBEHHO-HAYYHOTO IMKJIA. BBICTPAWBATh JIOTHYECKYIO
[ETIOYKY pacCyKJICHHUH ¢ OTIOPON HA M3YUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NICCKUEC SIBICHUS,

UCTIONb30BaTh TEOPETUYCCKUE 3HAHWS [UIsl OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB Pa0OTHI U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

OPUBOAWTH TMPUMEPH BKIAJa POCCHUCKHX U 3apyOCIKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOLIETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBHS OBITOBOW U MPOM3BOJICTBEHHOM
ACSITEFHOCTH YENIOBeKa, CBSI3aHHOW C (M3MUYECKUMHU TIPOIECCaMH, C
MO3UIINI SKOJIOTHUECKON O€30MacHOCTH, MPEACTABICHUHN O PallMOHATBHOM
MPUPOJIOTIONH30BAHIH, & TAK)KE Pa3yMHOM HUCIOJIb30BAHUM JTOCTHIKEHUH
HAyKH W TEXHOJNOTUH /I JalbHEHIIEero pa3BUTHUS UYEIOBEUYECKOTO
o0111eCcTBa;



MPUMEHSTh Pa3judHble CIOCOObI padOThl ¢ MHpOpMaLUen (PU3NYECKOro
COJIEp)KaHMsI C HCIOJb30BAHUEM COBPEMEHHBIX HH(DOPMAIMOHHBIX
TEXHOJIOTUM, MPHU STOM HCHOJIb30BaTh COBpPEMEHHBbIE HH(DOpPMAIMOHHBIC
TEXHOJIOTUU IS TIOMCKA, MepepaboTKH U NpeIbsABICHUS y4eOHOU u
HAyYHO-TIONYJISIpHON MHGOpPMAILIMK, CTPYKTYPUPOBAHUS U MHTEPHPETALUU
uH(poOpMaIK, TOJYYEHHOW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHAIM3UPOBATh  TOJydaeMylro  MHGOpMAlMIO W OLEHUBATh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCA 3HAHWUM, TaK U Ha OCHOBE
aHanM3a UICTOYHUKA UHPOpMALIUK;

MIPOSIBIISATH OpraHU3alOHHbIE U II03HABATEJIbHbIE YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOpPETEeHHs  HOBBIX 3HAaHUM B Mpolecce
BBITMIOJTHEHUS TPOEKTHBIX M Y4EOHO-UCCIIEeI0BATENbCKUX PaboT;

paboTaTh B TpyNIe C HUCIOJIHEHHEM pAa3JIMYHBIX COLMAIBHBIX PpOJeH,
IUIAaHUPOBATh PabOTy TPYIIIbI, PALIMOHATBHO PACIPEAEATh AeATEIbHOCTD
B HECTAHIAPTHBIX CUTyalUsX, aJ€KBATHO OLEHMWBATh BKJIAJ KaXIOro W3
YYaCTHUKOB I'PYIIIBI B PEIICHUE paCCMaTPUBAEMOM MPOOIIEMBI,

MPOSBIIATH MOTUBALIMIO K Oyaymieil mpoeccuoHalbHON 1eATeTbHOCTH 10
CHEIUANTBHOCTAM (PU3UKO-TEXHUUECKOTO MPOpUIIs.

K xonmy oOyuenus B 11 knacce mpeameTHble pe3yinbTaThl Ha YriayOJa&éHHOM

YPOBHE JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHHI:
NOHUMAaTh podb (U3MKK B  HKOHOMHYECKOHW, TEXHOJIOTMYECKOH,
COLIMAJILHOM M 3TUYECKOM cepax AesTebHOCTH YeJoBeKa, POjb U MECTO
(GU3MKKM B COBPEMEHHOW HAay4YHOW KapTHUHE MHpA, POJb ACTPOHOMHH B
MPAKTUYECKON  JEATEJIBHOCTH 4YeJIOBEKAa W JajJbHEHIIEM Hay4yHO-
TEXHUYECKOM PAa3BUTHUH, 3HAYEHUE ONMUCATEIIBHOM, CUCTEMATU3UPYIOLLIEH,
OOBSCHUTENBHOM MU MPOTHOCTHUECKOW (PYHKIUN (PU3NUecKol Teopuu —
AJIEKTPOJAUHAMUKY, CIEUUAIBHONM TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOU
¢bu3uku, poiap (uznueckoil Teopuu B (POPMUPOBAHUM TPEICTABICHUNA O
¢bu3nyUecKoil KapTUHE MHUPA, MECTO (PU3UUYECKONW KapTHUHBI MUpa B 00LIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IIPEACTABIICHUN O IIPUPOJE;
pa3nuyarh YCJIOBHMS TNPUMEHHMOCTH Mojelel (PU3NYeCKHX Tel H
NPOIIECCOB  (SIBJICHHI): OTHOPOJHOE DSJEKTPUYECKOE U  OIHOPOIHOC
MarHuTHOE TOJIsl, TApMOHUYECKUE KOJIeOaHUs, MaTEMaTUYECKUN MasiTHUK,
WJCAJIBHBIM INPYKUHHBIM MasATHHUK, FAapPMOHUYECKUE BOJIHBI, HUACATIBHBIN
KoJIe0aTeNnbHbIN KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO sJipa U
KBAHTOBOM MOJIEJIN CBETA,
pa3inyath ycioBHs (IpaHUIlbl, OOJIACTH) NPUMEHUMOCTH (HU3UYCCKUX
3aKOHOB, MOHUMATh BCEOOIIMH XapakTep (QyHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCII0JIb30BAaHUS YACTHBIX 3aKOHOB,;



aHAIM3UPOBATh M OOBSICHATH AJIEKTPOMATHUTHBIC MPOLECCHI M SBICHHUS,
UCTIONB3ySl OCHOBHBIC TIOJIOKCHUST W 3aKOHBI DJIEKTPOJUHAMHUKA U
CICIUAIBHOW  TCOPHMHM  OTHOCHUTEIIBHOCTH  (3aKOH  COXpaHCHHS
ANIEKTpUUECKOro 3apsiia, cuina Awmmnepa, cuia JlopeHna, 3akoH
DIIGKTPOMAarHUTHOW  WHAYKmmH, mpaBwio Jlennma, cBmbp  JJC
CAMOMHAYKIIMM B OJJIEMEHTE DJIEKTPHUUECKOH IIeMH CO CKOPOCTHIO
W3MEHEHUS]  CHJIbl  TOKAa,  TOCTyJaThl  CHCHHATbHOW  TEOpUH
OTHOCHTEIBHOCTH DHHINTEHHA);

aHAJIM3UPOBATh M OOBSICHITH KBAHTOBBIC MPOIIECCHI U SBICHUS, UCTIONB3YS
NOJIOXKEHUsT  KBaHTOBOM  (u3uku  (ypaBHeHHe  DWHIITEHHA  JUIs
dotosddexra, mnepBbli U  BTOpodM moctyinarel bopa, mnpuHIuMIN
COOTHOILIEHUs HeomnpenenénHocreit ['eiizenOepra, 3aKOHBI COXpaHEHUS
3aps0BOTO U MAacCOBOTO YHCENl M DHEPTHH B SIICPHBIX PEAKIUAX, 3aKOH
paJiMOaKTUBHOTO pacraja);

ONMHUCHIBaTh (DU3MYECKHE MPOIECCHl M SBICHUS, HCIONB3Yys] BEITUYMHBI:
HANPSHKEHHOCTH AIIEKTPUYECKOTO TOJISA, MMOTCHIIUAT 3JIEKTPOCTATHYECKOTO
MOJisi, PAa3HOCTh TOTEHIMAIOB, JJICKTPOJABIDKYINAS CUJIA, WHIYKIUSI
MarHUTHOTO TIOJISi, MarHUTHBIM TIOTOK, cuja Amrmepa, WHIYKTHBHOCTB,
DIIEKTPOJIBIKYIAST CHUJIa CAaMOWHIYKIMH, OSHEPTrys MAarHUTHOTO TIOJIs
NPOBOJHUAKA C TOKOM, PEISTHBUCTCKHA WMITYJIbC, TIOJMHAs OSHEPTrus,
DHEpPrusi TOKOS CBOOOMHOUN YAaCTHIBI, JHEPTUS W UMIYIbC (OTOHA,
MacCOBOE YHCIIO U 3apsij Apa, SHEPTHs CBS3U SAPa;

OOBSICHATH  OCOOCHHOCTH  TPOTCKaHWS  (PU3NYCCKUX  SBICHHIA:
DJIEKTPOMATrHUTHASI MHTyKIUS, CAMOMHIYKIIHSI, pe30HaHC, HHTEp]epeHIus
BOJIH, JUQPAKIMs, TUCTEpCUs, TOJTHOE BHYTPEHHEE OTpaKeHHE,
dorosnekrpuueckuii dpdexr (hororddekr), ampda- u OeTa-pacmaabl
Aaep, TaMMa-u3IydeHHue saep, (U3NYeCKUe MPHUHIMIBI CIIEKTPATHHOTO
aHanu3a u paboThI Ja3epa,

OTIpeNIeTIATh HaNpaBlieHUe WHAYKIWHA MarHUTHOTO IOJIS TIPOBOJHUKA C
TOKOM, CUJIbl AMriepa u cuibl JIopeHna,;

CTPOUTH U300pakeHHe, CO3AaBaEMOe MIIOCKUM 3epKajlioM, TOHKOM JIMH30H,
Y PaCCUHMTHIBATh €TO XapaKTEPUCTHKH,

NPUMEHATH OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBI IS aHajuu3a W  OOBSICHEHHS (PUINYECKUX IPOIIECCOB,
MPOUCXOSIINUX B 3BE3NAX, B 3BE3AHBIX CHCTEMaX, B MEKTaTaKTHUIECKON
cpele; ABIKEHUsT HeOECHBIX Tell, DBOJIOIUH 3BE3]1 U BeeneHHoi;
NPOBOJUTh HCCIEIOBAaHUE 3aBHCHUMOCTEH (U3NYSCKUX BEIUYHH C
UCTIONB30BAaHUEM TMPSAMBIX HM3MEPEHUH, MPU OTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJAbTaThl IOJYYCHHOH 3aBHUCHMOCTH



bu3nYecKuX BENIWYMH B BHAE TpadhuKOB C YYETOM aOCONFOTHBIX
MOTPEITHOCTE  M3MEpeHWi, JenaTh  BBIBOABI IO  pe3yibTaraM
UCCIIEJOBAHMS;

MPOBOJUTH KOCBEHHBIC H3MEpPEHHUS (U3MUECKUX BEIWYHH, TMPU ITOM
BBIOMPATh ONTHUMAIBHBIA METOJ H3MEPEHHs, OLIEHWBATh aOCONIOTHBIC U
OTHOCHTEJIHbHBIC TTOTPEITHOCTH NPSIMBIX U KOCBEHHBIX H3MEPEHUN;
MIPOBOJIUTH OTIBITHI IO TPOBEPKE MPEJIOKEHHON THIIOTE3bI: TNIAHUPOBATH
OKCIIEPUMEHT, COOUPaTh HKCIIEPUMEHTATBHYIO YCTAHOBKY, aHATH3UPOBAThH
MOJTydYeHHBbIC Pe3yJabTaThl W JeNaTh BBIBOJ O CTaTyce NpPeIIOKCHHON
THITOTE3HI;

OIKCHIBATh METO/IbI MOTYYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHMIA;
co0uro1aTh npaBuiia 0€301aCHOrO TPy/Ja MpU IMPOBEACHUU UCCIIEIOBaHUMI
B paMKax ydeOHOro DOKCIepUMEHTa, TNpakKTHKymMa ©  y4eOHO-
UCCIIEJOBATENIbCKOM M IPOEKTHON JEATENbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPONCTB U J1a0OpaTOpHOT0 000PYI0BaHMS,

pemath pacy€THhIC 3aJa4ud C SIBHO 33JaHHOM W HESIBHO 3aJaHHOMN
¢u3nYecKkoil MOJAENbI0. Ha OCHOBAaHWM aHAIMW3a YCIOBUS BBIOMpATh
dusznyeckue MOJENH, OTBEYaNIIMe TPEOOBaHUSAM 3aJadd, MPUMEHSTH
(GbopMyITbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (PU3MUECKUX TEOPH
IpU  HWCIOJB30BAaHMM MAaTEMaTHYECKUX METOAOB peIIeHHs 3ajad,
MPOBOJIUTH PAcYETHl HA OCHOBAHWM WMEIONIUXCS JaHHBIX, aHATH3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOMBI PEIICHUs C YIETOM MOTyUeHHBIX
pE3yJIbTaTOB;

pemiaTth Ka4eCTBEHHBIC 3aladyd, TpeOylolue NPUMEHEHUs 3HAHUU U3
pa3HBIX pa3fesioB Kypca (PU3UKH, a TAK)Ke WHTETPAIMH 3HAHUN U3 APYTUX
MPEeIMETOB ECTECTBEHHO-HAYYHOTO IMKJA. BBICTPAWBATh JIOTHYECKYIO
[ETIOYKY PacCyKJICHHUH ¢ OTIOPON HA M3YUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NICCKUEC SIBICHUS,

UCTIONb30BaTh TEOPETUYCCKUE 3HAHWS [UIsl OOBSICHEHUS OCHOBHBIX
MPHUHIUIIOB Pa0OTHI U3MEPHUTEIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

NPUBOAWTH TMPUMEPH BKIAJa POCCHUCKHX U 3apyOCIKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOIOTHA;

aHAJTM3UPOBATh U OIEHUBATH MOCIEACTBHS OBITOBON U MPOM3BOJICTBEHHOM
JESITEIbHOCTH 4YEJIOBEKAa, CBSI3aHHOW ¢ (PM3MYECKUMHU IPOIECCAMHM, C
HO3UIMH 9KOJIOIMUECKON 0€30MacCHOCTH, MPEACTABICHUM O pallMOHAIIBHOM
MIPHUPOJIOTIONH30BAHIH, & TAK)KE Pa3yMHOM HCIOJIB30BAHUM JTOCTHIKEHUH



HAyKW W TEXHOJIOTHH i1 JaJbHEHIIEro pa3BUTUS YEJIOBEYCCKOTO
o0111eCcTBa;

MPUMEHSATH Pa3jIudHbIE CITOCOOBI pabOThI ¢ MHpOpMaNHUel (PU3NIECKOTO
COICp)KaHHMS C WCIOJIB30BAHHEM COBPEMCHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TIPH 3TOM HMCIOJIb30BaTh COBPEMEHHBIC HH(POpPMAIMOHHBIC
TEXHOJIOTUU I TIOWCKA, IMepepaboTKM W TPEIbSABICHUS yYeOHOU W
HAyYHO-TIONYJSIPHON MH(GOPMAIIMH, CTPYKTYPUPOBAHUS U WHTEPIPETAIIUN
uH(pOpMAIMK, TOJYYCHHOW U3 PAa3IMYHBIX HCTOYHUKOB, KPUTHUYCCKU
aHAIM3UPOBATh  TOJydaeMyl  HMHPOpMAIWIO W OIEHMBAaTh  ¢&
JOCTOBEPHOCTh KaK Ha OCHOBE WMCIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA HHPOPMAIINH;

MIPOSIBIISIT OpraHU3allMOHHBIC u [I03HAaBaTEJILHBIE YMCHHS
CaMOCTOSITCJILHOTO ~ NMPUOOPETCHHsS  HOBBIX 3HAHUH B TIpoIEcce
BBITIOJTHEHUS TTPOCKTHBIX M YYCOHO-HCCIIEI0BATEIILCKUX PabdoT;

paboTaTh B TPyNIE C HWCIOJHCHHEM PAa3IUYHBIX COIHMAJIBHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIBI, PAIIMOHAIBLHO PACIIPEACIIATh NCATEIHBHOCTD
B HECTaHJAPTHBIX CHUTYyaIlUAX, aJICKBATHO OIICHMBATh BKJIAJ Ka)XIOTO W3
YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMEI,

MIPOSIBJIATh MOTUBAIIMIO K OyayIiei mpodecCuoHAIbHON TeITeIbHOCTH 10
CHEIUATBHOCTSAM (PU3UKO-TEXHHYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoummuecTBo yacos DJIeKTPOHHbIE
No HaumeHoBaHue pa3eioB U TeM (uudpossie)
Kontpoabnsie | IIpakTHyeckue
n/n NPOrpaMMsbl Bcero odpa3oBaTesibHbIE
pa6oTsl padoTsl
pecypchl
Pasnen 1. HAYUYHBII METO/, TO3HAHUS IPUPO/IbI
11 Hayunblii MeTO] O3HAHMS TIPUPOBI 6
Hroro 1o pazaeny 6
Paznea 2. MEXAHUKA
2.1 Kunemarnka 10 1
2.2 Junamuka 10
2.3 Crartrka TBEPAOTO Tena 5
24 3aKOHBI COXpaHCHUS B MEXaHHUKE 10
Hroro o pasaeny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKOH TEOPUU 15
3.2 Tepmoannamuka. TenoBble MalIuHbI 20
33 ArperatHble cocTosHus BemecTa. Da3oBbie 14 1
MepexoIbl
Hroro no pazneny 49
Paznen 4. 9JIEKTPOJUHAMMUKA
4.1 DnekTpuyecKoe mnose 24
4.2 TTOCTOSIHHBII 2MEKTPUIECKUI TOK 24




43 ‘ Toku B pa3JIMuHBIX cpeaax 6
HWroro no pazneny 54
Paznen 5. PUSUUYECKUNA IPAKTUKYM
51 ‘ DU3HUECKUN TPAKTUKYM 16 16
Hroro no pazneny 16
PesepsHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 170 16




11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHHe pa31esioB U TeM uudpoBbie
Ne n/m P Konrtposbubie | IlpakTuyeckue (udpp )
NPOrpaMmsbl Bcero oGpa3oBaTe/bHbIe
pa6oTsl padoTsl
pecypcbl
Pazpen 1. SJJIEKTPOAUHAMUKA
11 MarsuTtHoe nosne 14
1.2 DNeKTPOMAarHUTHAs HHIYKITHS 13 1
Hroro no pasnpemy 27
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 MexaHn4eckne KoJeOaHus 10
2.2 DIeKTpOMarHUTHbIE KOJeOaHus 15
93 MexaHHYeCKHE U SIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no pazneny 60

Pasnen 3. OCHOBBI CIIEIIUAJILHON TEOPUM OTHOCHUTEJIBHOCTH

3.1 Ocuosrel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckyssipHO-BOJIHOBOM ayanu3m 15

4.2 ®duznka aToma 5

43 @Du3uKa aTOMHOTO SIpa ¥ IEMEHTAPHbIX 5
' YaCTHI




Hroro no pasaeny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

51 ‘ OneMeHThl aCTPOHOMUH U acTPO(PU3UKU 12
Hroro no pazneny 12
Pasnen 6. PUSUYECKHAMA IPAKTUKYM
6.1 ‘ Dusnueckuil MPaKTUKYM 16 16
Hroro no pazaeny 16
Pa3aen 7. OBOBIAIOIIEE TIOBTOPEHUE
Cucremaruzanys 1 00001eHrE
71 MPEMETHOTO COJICPIKAHMS U OIIBITA 15
' JIeATENIBHOCTH, IPHOOPETEHHOTO TIpH
n3ydeHnu Kypca ¢pusuku 10 — 11 knaccos
HWroro no pazneny 15
PesepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 170 16







IHOYPOYHOE NIJTAHUPOBAHUE
10 KJIACC

Ne
n/m

Tema ypoka

KoJunuecTBo yacoB

KonrposabHbie

Bcero
pa6oTsl

IIpakTH4eckune
padoTsl

Jara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypcbl

®dusuka — pyHIaMEHTaIbHAs HAyKa O
npupoze

Hayunslit MeTOA NO3HAHUS U METO/IbI
uccienoBaHus (PU3MYECKUX SBICHUN

DKCHEpUMEHT U TEOpHs B MPOLIECCe
no3HaHus npupoasl. Habmronenue u
9KCIIEPUMEHT B (hH3UKE

Croco0s! H3MepeHust GU3NIECKUX BETUIUH

AOconroTHas ¥ OTHOCHTEIbHAS
MOTPELIHOCTH U3MEPEHH HUIHUCSCKIX
BEIUYUH

MopenupoBanue B ¢pusuxe. Poib u Mecto
¢usuxu B HGOpMHUPOBAHUU COBPEMEHHON
Hay4YHO! KapTUHBI MUPA, B IPAKTUYECKON
HEATEILHOCTH TIOAEH

Mexannueckoe ABwkeHue. Cucrema
orcueTa. OTHOCUTENBHOCTE MEXaHUYECKOTO
nerkeHus. [Ipsimas u oOpaTHas 3aga4u
MEXaHUKU

Panuyc-BekTop MaTepHanbHON TOUKH, €r0
MIPOEKLMHU HA OCU KOOpAUHAT. TpaekTopusl.




[Tepememenne. Cxopocts. VX mpoekiuu Ha
oCH KOOpANUHAT

10

PaBHOMepHOE IPSIMOTMHENHOE JIBUKEHHE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSMOJIMHEHHOTO ABHKCHUS

CrnoxeHue nepeMereHuii 1 CKOpoCTeH.
Pemenue 3amau

11

HepaBHoMepHOe nBMKeHUE. MTHOBEHHAs
cKkopocTbh. Yckopenue. [IpsmonuneriHoe
JIBIDKEHHE C TOCTOSIHHBIM YCKOPEHUEM

12

I'paduyeckoe omicanue NpsIMOIMHEHHOTO
JIBIDKCHHS C TIOCTOSTHHBIM YCKOPEHHEM

13

CBoOoHoe najieHue. Y cKopeHue
CBOOOIHOTO MaJeHus. 3aBUCMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS OT
BpEeMEHH U UX Tpaduku

14

JlBrmoxeHue Tena, OpOIIEHHOTO MO YIIIOM K
TOPH30HTY

15

KpuBosnmueitHoe aBkeHue. [[BimkeHue 1o
OKPYKHOCTH. YTJIOBas U JINHEHHas
cKkopocTh. [leprox u vacTora.
LleHTpOCTpEeMHUTETEHOE U TTOTHOE
YCKOpeHHe

16

KonrposbHas paboTa 1o teme
"Kunemarunka"

17

[Iepsslif 3akoH Hbrotona. MHepuuansHbie
cucTeMbl oTcuéra. [IpuHnun
OTHOCHTENbHOCTH [ anmues.




HGI/IHﬁpHI/IaJILHBIG CHCTEMBI OTCUETA

Cuua. PaBHogelicTByromas cuia. Bropoii

18 3akoH HeroToHa. Macca

19 Bzaumoneiictue ten. Tperuil 3akoH
HeroTtona

20 [Tpunun cynepno3unuu cui. Pemmenue
3a/1a4 Ha IPUMEHEHHe 3aKkoHOB HproToHa
3aKOH BCEMHPHOTO TATOTEHUSI.

21 DKBHMBaJIEHTHOCTb I'PAaBUTAILIMOHHON U
HWHEPTHOW Macchl

29 Cuiia TSHKECTH U YCKOpeHHE CBOOOIHOTO
MMaacHus
JIBmxeHre HEOECHBIX TEN U UX

23 UCKYCCTBEHHBIX CIyTHUKOB. [lepBas
KOoCMHUYecKast CkopocTb. 3akonsl Kerepa

24 Cuna ynpyrocru. 3akoH 'yka. Bec tena
Cuna tpenust. [Tpupona v BuIBI cui

25 TpeHusl. JIBUXKeHHE B )KHIKOCTH U rase ¢
Y4ETOM CHIIBI COIIPOTHUBIICHHUS CPEIbI

2 Jasnenue. ['uapocrarudyeckoe 1aBieHuUE.
Cuna Apxumena
AOGCONIOTHO TBEPAOE TETIO.

27 IocTynarenbHOE U BpalaTenbHOE
JIBMDKEHHE TBEPJOro Tena

28 MOMEHT CHJTBI OTHOCUTEIBHO OCH
BpaieHus. [lineyo cuitbr

29 CnoxeHue C1Jl, IPUIIOKEHHBIX K TBEPIIOMY

teny. LleHTp TsxecTH Tena. YcnoBus




PaBHOBECHS TBEPAOTO TCa. Busr
paBHOBECUS

30

Pemenue 3amau

31

KonTponbHas paboTa mo reme "J{uHamuka.
Craruka TBEpJoro rena”

32

I/IMHyJ'[BC MaTepPIaJ'ILHOi;I TOYKH, CUCTEMbI
MaTEpUaJIbHBIX TOYCK. LleHTp Mmacc
CUCTEMBI MAaTCPUAJIbHBIX TOYCK. TeopeMa (o]
JBHKECHHUHU LICHTPa Macc

33

I/IMHyJ'le CHJIbI 1 UBMEHEHUE UMITYyJIbCa
Teja. 3aKOH COXpaHCHUA UMITYyJIbCa.
PeakTrBHOC JABUKCHHUC

34

MowmeHT uMmiyJjibca MaTepPIaJIBHOﬁ TOYKH.
HpeﬂCTaBﬂeHI/Ie 0 COXpaHEHUU MOMEHTA
UMIIyJIbCa B IEHTPAJIBHBIX MOJIAX

35

Pemenue 3amau

36

PaGoTa cuibl Ha MaJIOM ¥ Ha KOHEYHOM
nepemenienuu. I'paguueckoe
npezacTaBiIeHHe paboThl CHIIBL. MOIHOCT
CHUTBI

37

Kunernueckas sueprus. Teopema 00
U3MEHEHUH KMHETUYECKOH SHEpPruu
MaTepHajlbHOH TOYKH

38

IToTeHuanbHbIE U HEMOTECHIUAIBHBIC
cunbl. [loTeHnmansHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

39

Tperbst kKocMuuecKast CKopocTs. CBsi3b
paboTHI HEMOTEHIMATEHBIX CHII C




H3MEHEHUEM MEXaHHIECKON OHEPIrun
CHCTEMBI Tell. 3aKOH COXpaHCHUs
MeXaHU9IeCKOU OHEPIrun

Vipyrue v Heynpyrue CTOJIKHOBEHHS.

40 Ypasuenne bepHyn 11 nneansHOH
KHUIKOCTH

a1 KoHTposbHas paboTa mmo teme "3akoHbI
COXpaHEHHs B MEXaHHKe"
PasBuTtHe npeacTaBieHUit 0 IpUpoae

42 teroTel. OcHoBHbIE nonoxeHus MKT.
Juddysus. BpoyHoBckoe nBHKEHHE
CrpoeHue ra3000pasHbIX, KUIKHX K

43 TBEPABIX TeN. XapakTep IBWKEHHS U
B3aMMOJICHCTBYS YaCTHI BEIECTBA
Macca u pa3mepbl MOJIEKYI (aTOMOB).

44 Konmuectro Bemectsa. [locrosiHHas
ABorajipo

45 Temneparypa. TemioBoe paBHOBeCHE.
Ilxana Henscust

46 Pemenue 3amau

47 W neanbHbiil ras. 'a30BbIe 3aKOHBI

48 VYpaBuenne Mengeneesa-Knaneiipona.
Pemenue 3amau

49 AOGcoitoTHas Temreparypa. 3akoH
JanpToHa

50 H3omnporieccs B HACAILHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECCTBA

51 I'padugeckoe mpencraBiaeHue




H30IIPOLIECCOB. H30TEPMa, H30X0Pa,
nzobapa

52

OcnosHoe ypaBaenue MKT

53

Pemenue 3amau

54

CBs13b a0COMIOTHOU TEMIEPATYPhL
TEPMOJNHAMIYECKOH CHCTEMBI CO CpeIHeH
KUHETHYECKOH SHeprueil ocTynaTensHoro
TETUIOBOTO JIBIKEHUS €€ JaCTHI]

55

O000111eHHE ¥ CUCTEMATH3AIIHS 3HAHUH 110
teme "OcuoBel MKT"

56

KonrponbHas pabota no teme "OCHOBBI
MKT"

57

TepmoauHamuyeckas cucreMa. 3aaHue
BHEHHUX ycnosuid 1uia T/I cucremsl.
BHeminye 1 BHyTpeHHHE TapaMeTpbL.
[Tapametper T]I cucTeMbl Kak cpeHIE
3HAUYCHUs] BEJIMYUH, ONUCHIBAIOIIMX €€ Ha
MHKPOCKOIINYECKOM YPOBHE

58

HyneBoe Hauano TepMoIUHAMUKY.
CamornpousBoiibHas penakcauus T/]
CHCTEMBI K TEIUNIOBOMY PaBHOBECHIO

59

Moielb UieanbHOrO ra3a B
TEPMOIUHAMHUKE. Y CIIOBHSI IPUMEHHUMOCTH
3TOM MOJIEIIA

60

VYpaBuenune Meneneena-Knanelipona u
BBIPa)KeHHE JUIsl BHYTPEHHei sHeprun

61

Bripaskenue 11 BHyTpeHHEH d3HEpruu
0JIHOATOMHOT'O UJICaIbHOTO Ta3a.




KBasucrarnyeckue U HECTaTHUECKUC
IIpOUCCChI

62

63

DnemeHTapHas paboTa B TEPMOJIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky npouecca
Ha pV-quarpamme

Temutonepenaya Kak ciocod M3MEHEHHUS
BHyTpeHHeit sHeprun T/l cuctemsl 6e3
COBEpILCHUS PAbOTHI

64

KonBekmusi, TerionpoBOIHOCTb,
U3ITy4CHHE

65

KomngectBo TemnoThl. TenmaoéMKoCTh Tena.
VYnenbHas u MOJIsIpHas TEMI0EMKOCTH
BellecTBA. Y AelbHas TEIUIOTa CropaHus
TOIlJINBA

66

Pacuér xosnm4ecTBa TEIIOTHI IpU
Teruionepeaaye

67

IMonsiTue 00 aguabaTHOM Iporiecce.
[IepBblil 3aKOH TEPMOIUHAMUKH

68

KonmuecTBo TerioTsl 1 paboTa Kak Mepsl
U3MeHeHus BHyTpeHHel snepruu T/
CHCTEMBI

69

Bropoii 3aKOH TEPMOJANHAMUKH ISt
PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeoOpaTuMOCTh IPUPOTHBIX
HPOLECCOB

70

[IpuHLMIIBI AEHCTBUS TEMIOBBIX MAIIHH.

KI1JT

71

MaxkcumanbsHoe 3Hauenue KI1/1. Hukn




Kapno

72

Pemenue 3amau

73

DKOJIOTHYECKUE ACTIEKTHI HCIOIb30BaHUS
TEIUIOBBIX JBHUrareliei. TerioBoe
3arpsi3HEHUE OKPYKaIOIIEeH cpesbl

74

Pemenue 3amau

75

O000111eHHE ¥ CUCTEMATH3AIIHS 3HAHUI 110
teme "Tepmoaunamuka. TeroBbie
MaIInHbI"

76

KonrposbHas padora no teme
"Tepmoaunamuka. TenaoBble MalIUHbL"

7

[TapooOpazoBaHue U KOHACHCALUSL.
Hcnapenue u Kunenue. Y [eibHast TEIoTa
napooOpa3oBaHust

78

Hacekimennpie 1 HEHACHITIICHHBIE Tapsl.
KauecTBeHHAas 3aBUCUMOCTbH ILIOTHOCTH U
JaBJIEHUS HACBILICHHOI'O I1apa OT
TEMIEPATYyphbl, UX HE3ABUCUMOCTD OT
00bEéMa HaCBILIEHHOI'O Iapa. 3aBUCUMOCTh
TEMIIEPATypbl KUIIEHUS OT JAaBJICHUS B
KUOKOCTHU

79

BraxxHOCTB Bo31yXa. AGCONIOTHAS
OTHOCHUTEJIbHAS BIaKHOCTh

80

Pemenue 3amau

81

TBépnoe Teno. Kpucramumueckue u
amMopHbIe Tena. AHM30TPOIUS CBOHCTB
KPUCTAJIOB

82

[InaBnenue u KpucTayM3anus. Y AenbHas




TCIJI0TA IJIaBJICHUA. Cy6J’II/IMaL[I/Iﬂ

83

Jedopmanuu tBEpIOTO Tena. Pactsokenue
u cxarue. Casur. Monyns FOwra. [Tpenen

YIpPYTUX Aedopmanuii

84

TemioBoe pacipeHne KUIKOCTeH 1
TBEPABIX TEJI. AHTAPMOHU3M TEIIOBBIX
KoJIe0aHUI YaCcTHI] BEIECTBA

85

[IpeoOpasoBanue 3HEPrun B Ha3oBbIX
nepexonaax

86

VYpaBHeHHe TeroBoro dananca

87

Pemenue 3amau

88

[ToBepxHocTHOE HaTsbKeHUe. KanmnmspHele
siBNeHus1. JlaBiaeHue o UCKPUBIICHHON
MOBEPXHOCTHIO JkuaAKocTH. Popmyrna
Jlamnaca

89

O0o00mIeHNE U CHCTEMATH3AIIMS 3HAHUI 110
Teme "ArperaTtHble COCTOSIHHS BEILIECTBA.
dazoBble nepexoubl”

90

KonrposbHas padota o teme "ArperaTHoie
cocToAHHA BemecTBa. Pa3oBble Mepexonl”

91

DnekTpusanust Tel U e€ IPOSBICHUSL.
Dnektpudeckuii 3apsin. [Ba Buna
ANIEKTPUYCCKUX 3apsoB. [[pOBOAHIKY,
JIVBIICKTPUKH U MOJTYITPOBOTHUKA

92

DJeMeHTapHbI| NEKTPUUECKUHN 3apsil.
3aKOH COXpaHEHHs 3JIEKTPHUYECKOro 3apsjia

93

BsaumoneiictBue 3apsaoB. Touednsie
3apansl. 3axoH Kymona




94

Pemenue 3amau

95

aﬂeKTpI/I‘{eCKOQ noJie. Ero nelicteue Ha
QJICKTPUYECKUE 3apsibl

96

Hanpsk€HHOCTB 2IIEKTPUYECKOro OIS,
[IpoOusiit 3apsin. JInHUK HaNIPsLKEHHOCTH
3lIeKTpuuecKoro nojst. OgHopoHOE
3JIEKTPUUYECKOE 110JIE

97

TloreHmanbHOCTH DJICKTPOCTAaTUYECKOI0O
moJisi. Pa3HOCTh MOTEHITHAIOB U
HalpsHDKCHUC

98

[ToTenuanpHast OHEPIus 3apsjia B
DJIEKTPOCTAaTHUYCCKOM II10JIEC. IToTeniman
DJICKTPOCTATUYECKOT'O ITOJIA

99

CBs3b HaHp}I)I(éHHOCTI/I T0JIA U pa3HOCTH
TMOTEHIHUAJIOB JUIA BJICKTPOCTATUYECKOTO
oJida

100

[TpuHIMI CyNeprno3UIMH dJIEKTPUIECKUX
rnoJie

101

Pemenue 3amau

102

[Tone Toyeunoro 3apsna. [lose paBHOMEpHO
3apsDKEHHOM cepbl

103

[Tone paBHOMEPHO 3apsHKEHHOTO 110 00BEMY
mapa. [losie paBHOMEpHO 3apsKEHHON
06ECKOHEYHOH IIOCKOCTU

104

ITpoBOJHUKY B 2JIEKTPOCTATHYECKOM IOJIE.
VYcioBue paBHOBecCUs 3apsI0B

105

JIM271EeKTPUKY U TOIYIIPOBOJHUKU B
JNIEKTPOCTATHUECKOM T10JIE




Konpencarop. DnekTpoéMKoOCTh

106 KOHJICHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO
KOHJICHCATOpa

107 [MapamiensHOe COETMHEHUE KOHICHCATOPOB

108 [ocnenoBaTeabHOE COEAUHEHIE
KOHZICHCAaTOPOB

109 DHeprus 3apsHKEHHOTO KOHJeHcaTopa

110 Pewenue 3amau

111 JIBrKeHue 3apsKeHHOM YacTHLIb] B
OJTHOPOJHOM BIICKTPUYECKOM I0JIC

112 Pemenue 3amau

113 O06001IeHNE U CHCTEMATH3AIMS 3HAHUI 110
TeMe "DneKkTpuueckoe noie”

114 KonTponbeHas paboTa 1o teme
"Onexrpuyueckoe mone”
Cuna Toka. [TocTOSHHBIN TOK. Y CIIOBUS

115 CYIIECTBOBaHMS IOCTOSHHOTO
JEKTPUYECKOTO TOKA

116 Hcrounnku Toka. Hanpsokenue u 3/1C

117 3akon Oma JUIst yqacTKa LEenu.
OJEeKTPUYECKOE COIIPOTUBIIEHHUE
3aBHCHMOCTb CONPOTHBIICHHSI OTHOPOIHOTO

118 MIPOBOJIHHKA OT €T0 JUTMHBI U TUIOIAIN
MOTIEPEYHOT0 CCUCHHS

119 VY aenbHOE CONPOTHBIICHNE BEIICCTBA.
Pemrenne 3amau

120 [MocnenoBarenbHOE, MapauIeNbHOE,

CMEIIaHHOC COCANHCHHNE ITPOBOAHUKOB




Pacuér pa3BeTBIEHHBIX JIEKTPUICCKUX

121 uenei. [IpaBuna Kupxroda !

122 Pewenue 3agau 1

123 Pabora snekTpuueckoro Toka. 3akoH 1
Joxoyns —Jlenna

124 Pemenue 3amau 1
MOIIHOCTD 3IEKTPHYECKOTO TOKA.

125 TerioBast MOIIHOCTE, BEIENIIEMas Ha 1
pesucrope

126 Pewenue 3amau 1

127 OJIC u BHyTpeHHEE CONPOTUBIICHNE 1
HUCTOYHHMKA TOKA

128 3akon Oma [u1st HOIHOH (3aMKHYTOH) 1
INEKTPUUECKOH LenH

129 Pemrenue 3amau 1

130 MOIIHOCTE HCTOYHHKA TOKA 1

131 Kopotkoe 3aMbIkaHne 1

132 KonzeHncarop B 1enu MOCTOSIHHOTO TOKa 1

133 Pemenue 3agau 1

134 Pemrenue 3anau no reme "TlocTossHHBII 1
UEKTpUYECKuil TOK"

135 Pemrenue 3anau no reme "TlocTossHHBII 1
UEKTpUYECKUil TOK"

136 Pemrenue 3amau o reme "TlocTossHHBII 1
IEKTpHUYECKuil TOK"

137 O000111eHHE ¥ CUCTEMATH3AIIHS 3HAHUH 110 1

teme "TlocTosIHHBIH dIIeKTpUYEeCKUil TOK"




138

Konrpospsrast paboTa 1o teme
"TToCcTOSIHHBIH dIIEKTPHYECKUIT TOK'"

139

140

OnekTpudeckas IPOBOJAUMOCTb Pa3IMIHbBIX
BEIIECTB. DJIEKTPUUECKHIl TOK B MeTaslIaxX.
CBepXIpoBOANMOCTh

DJEeKTPUYECKHH TOK B pacTBOpax U
pacruiaBax 3JIeKTpoJIuToB. 3akoHb! Dapagest
JUISL 3IEKTPOIIH3a

141

DneKTpUYecKuid TOK B ra3ax. [lma3zma

142

DNEeKTPUIECKUI TOK B BaKyyMe.
BaxyymHBIe TpuOOpBI

143

OneKTpUYeCKUil TOK B MOIYIPOBOJHUKAX

144

ITonmynpoBOJHUKOBBIE IPUOOPEI

145

DU3MYECKUI TPAKTUKYM 10 TEME
"V3MepeHre CUIIBI TOKA U HANIPSHKEHUS B
L[ETIU TIOCTOSHHOTO TOKA IIPY MIOMOIII
QHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX
npubopoB” wi "3HaAKOMCTBO ¢ HU(PPOBOit
naboparopueii o dusuke. [Ipumepst
n3MepeHust QU3NUECKUX BENHYHH MPH
MOMOIIY KOMITBIOTEPHBIX JaTYHKOB"

146

Du3nyuecKkuii IPaKTHKYM 110 TeMe
"3y4yeHue HepaBHOMEPHOT'O ABHKEHHS C
LETBI0 ONPEICICHNS] MTHOBCHHOM
ckopocTH"

147

Dusnyeckui NPakTUKyM IO TeMe
"N3Mepenne yCKOpeHus Ipr
MPSAMOJIMHEHHOM PaBHOYCKOPEHHOM




JIBIDKCHHH 110 HAKJIOHHOM IIOCKOCTH'" HITH
"HUccnenoBanue 3aBUCUMOCTH IIYTH OT
BpPEMEHH IIPH PABHOYCKOPEHHOM
JIBYOKEHUH"

148

149

Du3nueckuit MPakTUKYM 110 TEME
"V3sMepeHne yCKOpeHHs1 CBOOOTHOTO
nafeHus” win "M3ydeHne ABMKEHUS Tena,
OPOIIECHHOTO TOPH30HTAIEHO"

Du3nyeckuit MPakTUKYM I10 TeMe
"N3ydenue NBHKEHNS Tela 110 OKPY>KHOCTH
C TIOCTOSIHHO 10 MOIYIIO CKOPOCTHIO" MIIH
"HccnenoBanue 3aBUCHMOCTH TIEPUOAA
oOparieHs KOHHIECKOro MasiTHUKA OT €T0
napamerpos"”

150

Du3nUECKUil TPAKTUKYM I10 TEME
"N3mepenre paBHOACHCTBYIOIIEH CHIIBI
[P JBIKEHUHU OpycKa [0 HAKJIOHHOM
wiockocTy' win "TIpoBepka rUMoTe3sl 0
HE3aBUCHMOCTH BPEMEHH JIBIDKEHHS OpycKa
[0 HAKJIOHHOH IJIOCKOCTH Ha 33JJaHHOE
paccTosHHUE OT €T0 MacChl'

151

Du3MUECKUi TPAKTUKYM I10 TEME
"UccnenoBanre 3aBUCHMOCTH CHIT
YIPYrOCTH, BO3HHKAIOIIMX B IIPY)KUHE U
pe3nHOBOM 00Opa3sle, oT ux gedopmanuu’
i "M3ydeHne ABUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTOI uepe3
Jérkuii 6ok

152

DU3MYECKUI TPAKTUKYM 110 TEME




"Uzmepenne ko3 PUIHEHTA TPEHHUS 110
BEJIMYHMHE YIIIOBOTO KO3 HIIMEHTa
sagucumoctr Frp(N)" mwim "Uccrenosanue
JIBIDKEHHS OpycKa 10 HaKJIOHHOU
IUTOCKOCTH € TIEPEMEHHBIM KO3 PUIINECHTOM
TpeHus" WK "M3ydeHue IBIKECHNUS Tpy3a
Ha BaJly ¢ TpeHHEM"

153

Du3nuecKkuil MPaKTUKYM 110 TEME
"UccnenoBanue ycloBHil paBHOBECHS
TBEPJOrO TEJNa, UMEIOLIETO OCh BpalCHHS "
i "KoHCTpynpoBaHue KpOHIITCHHOB U
pacuér cun ynpyroctu” win "V3ydenne
YCTOMYHMBOCTH TBEPIOIO TENA, UMEIOILETO
ILIOIMIA/b OTIOPBI"

154

Du3nueCKUil MPAKTUKYM I10 TEME
"W3mepeHune uMIyibca Teaa no
TOpMO3HOMY nyTH' Wi "M3MepeHune Cuitbl
TATH, CKOPOCTU MOJIENHU MIEKTPOMOOHIIS U
MOIIHOCTHU cuitbl Tru'" uiau "CpaBHeHHE
U3MEHEHUs] UMITYJIbCa Tella C UMITYJIbCOM
cuibl” nin "HcenenoBanue coxpaHeHHUst
UMIIyJIbCa IIPH YIIPYTOM B3auMOAEHCTBUU"
i "M3mepeHne KUHETHYeCKOH SHepruu
Tena 1o TOPMO3HOMY ITyTH"

155

Pusndyeckuil NPakTUKyM IO TeMe
"M3y4yeHne H30TEpPMUYECKOTo Ipoliecca
(peKOMEHI0BaHO UCIIOJIb30BaHUE
uubpoBoii taGoparopun)” unu "Nsyqenne
n30xopHoro npouecca” uiy "M3yuenue




u3obapHoro npouecca” mwim "IIpoBepka
YpaBHEHUS COCTOSIHUS'"

156

157

Pusnyeckui NPakTUKyM IO TeMe
"U3mepenune ynenpHON TeoEMKOCTH Wik
"HccnenoBanue mporecca OCTHIBAHUS
Bemectsa” uinu "HccnenoBanue
aanabaTHOTO Tpouecca” i "U3yueHne
B3aNMOCBSI3H SHEPTUH MEXMOJICKYILSIPHOTO
B3aNMOJICHCTBYS M TEMIIEPATyphl KUIICHUS
KHAIKOCTER"

DU3NUECKUI TPAKTUKYM I10 TEME
"U3y4yeHne 3aKOHOMEPHOCTEH ncrapeHus
xuaxocteil” wm "M3MepeHne ynenpHON
TEIUIOTHI TUIaBJICHNUS Jbaa" WK "M3ydenue
CBOMCTB HACBIICHHBIX [TApOB" WIH
"H3mepeHne abCOTIOTHOH BIaXKHOCTH
BO3/yXa U OIIEHKA MacChI 1apoB B
nomereHun". Msmepenue xoddduipenta
HOBEPXHOCTHOTO HATSDKCHHS

158

Du3nueCcKUil MPAKTUKYM I10 TEME
"HabnroeHue IpeBpaIieHus SHSPTUH
3apSHKEHHOTO KOHACHCATOPA B SHEPTUI0
u3MydeHus ceroquona” wim "Usyuenue
MPOTEKaHHUs TOKA B IENH, COAeprKallei
KoHzeHcaTop" wiM "Pacnpenenenue
Pa3HOCTH MOTEHIHANOB (HAIIPSDKEHUs) TIPU
MO CJIeI0BATEIFHOM COETUHEHUHN
KOHJIeHCaTopoB"

159

Pusn4yeckuil NPakTUKyM 0 TeMe




160

"HccnenoBaHue CMEMIaHHOIO COEIMHEHMS
pesucropoB” uiu "M3MepeHue yaensHoro
COIPOTHBJICHUSI IPOBOJHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HATPSDKEHUS TS JTAMTIbI HaKJTHBaHUS"

Du3nueckuit MPakTUKYM 110 TEME
"Habmronenue snexrposusa’ win
"H3MepeHne 3apsiia 0THOBAICHTHOTO HOHA"
win "HccnenoBanue 3aBUCUMOCTH
COIPOTHBIICHUS TEPMOPE3UCTOPA OT
Temrepatypsl” win "CHSATHE BOJIBT-
aMIICpHOH XapaKTepUCTUKH Anoaa’

161

PesepBHblii ypok. O0001ICHNE U
CHCTEMATH3aIisI 3HAHUH 110 TEME
"Kunematuka"

162

Pesepsusiii ypok. O0001eHHE 1
CHCTEMAaTH3aIisI 3HAHHI 110 TEMe
" lunamuka"

163

PesepBHblii ypok. O0001ICHNE U
cucTEMAaTnU3anus 3HaHuii o reme "'"Craruka
TBEpAOTO Tena"

164

PesepBHEIi ypok. OGo0mIeHNe U
CHCTeMaTH3aLKsl 3HAHHIA 110 TeMe "3aKOHBI
COXpaHEHHs B MeXaHHKe"

165

PesepBHblii ypok. O0001ICHNE U
CUCTeMaTH3alus 3HaHui 110 TeMe "OCHOBBI
MOJICKYJISIPHO-KHHETHYECKO# Teopuu”

166

PesepBHblii ypok. O0001IICHNE U
CHCTEMATH3aIisI 3HAHUI 110 TEME




"TepMoauHamuka. TersioBble MalIUHbI"

167

168

Pe3zepsublii ypok. O0001eHue u
CHCTeMAaTH3alMs 3HAHMI 110 TeMe
"ArperaTHble COCTOSIHHS BEILIECTBA.
dazoBble nepexons’”

PesepeHBIil ypok. O600IICHHE U
CHCTEMAaTH3aIMs 3HAHUI 110 TeMe
"DnekTpudeckoe moie”

169

PesepeHEIit ypok. O600IIeHHE U
cHCTeMaTH3aLysl 3HaHHI [0 TeMe
"TlocTosTHHBIN 3JEKTpUIECKUH TOK"

170

PesepBHblii ypok. O6001ICHNE U
cucTeMaru3anys 3HaHuit o Teme "Toku B
pa3nYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
TIPOI'PAMME

170

16




11 KJIACC

KoJsnuecTBo yacoB DJIeKTPOHHBIE
Ne ara upposbie
/i Tema ypoka Beero Konrtpoabubie | IlpakTnyeckue Jliyqemm :)lﬁlt)l;I;OBaTeﬂbﬂue
padoTsl padoThI pecypest
B3aumopeiicTBue NOCTOSHHBIX MarHUTOB U
1 TPOBOJHUKOB C TOKOM. MarHuTHoOe mnoie. 1
T'unore3a Ammnepa
BexTop MarautHON unayknuu. Ipunimn
2 CyNEpIO3UIIUY MAarHUTHBIX noJiel. JInaun 1
MarHUTHOW MHIYKIMU
3 MarHuTtHOE 10Ji1€ IPOBOJHUKA C TOKOM. 1
OmnebIT Dpcrena
Cuna Amrepa, e HalpaBJICHUE U MOIYIIb 1
5 Pemenue 3anau 1
6 IIpumenenne 3akoHa Ammnepa. 1
DNeKTpON3MEepHUTENbHBIC TIPHOOPEI
Cuna Jlopenna, e€ HanpaBiIeHUE U MOIYIb.
7 JIBrxeHne 3apsKEHHOM YacTHIIBI B 1
OJIHOPOJTHOM MarHUTHOM TIOJIE
8 Pemenue 3amau 1
9 Pab6oTa cuibl Jloperia 1
10 Pemenue 3anay 1
1 MarHurHoe 110J1e B BeIECTBE. 1
deppoMarHeTuky, napa- U AMaMarHeTHKH
12 OcHOBHbIE CBOWCTBa (heppOMAarHETHKOB. 1

Ipumenenue GeppoMarHeTHKOB




13

Pemenue 3ana4 no reme "MarautHoe mnoie"

14 Pemrenue 3amay no teme "MaruutHoe moJje”

15 SIBiieHHE PIEKTPOMArHUTHOM MHIIYKIIUH.
IloTox BekTOpa MarHUTHOM WHAYKLIUK

16 OC uHnykuuu

17 3aKOH JIEKTPOMArHUTHON MHAYKLIUU
®Dapanes

18 Buxpesoe anexrpuueckoe nose. Toku dyko

19 OJ1C MHAYKIMU B JBIDKYIUXCS
TIPOBOTHUKAX

20 Pemenne 3amau

21 IIpaBuio Jlenma

2 WNupykruBHOCTH. Karyiika HHIYKTHBHOCTH
B IIEITH TIOCTOSIHHOI'O TOKa

23 SBnenne camonmaaykunu. DJC
CaMOMHIYKIIUU

24 DHeprus MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM. DJIEKTPOMarHUTHOE TI0JIe

25 Pemenue 3anay

26 O06001IeHre U cUcTeMaTU3aIs 3HaHUH 110
Teme "DeKTpoarHaMuKa”

27 KontpospHas paboTa mo Teme
"DnekTpoauHaMuKa”

28 KounebarensHas cucrema. CBoOOIHBIE
koniebanus. ['apMoHHYecKkre KoeOaHus

29 KunemaTnueckoe u JUHAMHYECKOE

OIHCaHUE KoJeOaTeNbHbBIX JBUKCHUI




3HCpI‘eTI/I‘ICCKOC omncanue. BeBon
JAWHAMHUYECKOI'0O OITMCaHUA r'apMOHUYECKUX

30 KOJICOaHUH U3 UX SHEPTETUIECKOTO U
KHHEMAaTHYECKOTO OIMCAHUS

31 Amruintyna u dasa xosnebaHuit
Iepuon u yactora konebanuid. [Tepuox
MaJIbIX CBOOOIHBIX KOJIEOAHMI

32 MaTeMaTHYeCKOro MastHuka. [lepuos
CBOOOIHBIX KOJIeOaHHI MPYKUHHOTO
MasITHUKA

33 3aryxatomre koieOanus. BeiHyx1eHHbIE
KoJicOanus. PesoHanc

34 ABTOKOJIEOaHUS

35 Penenue 3anay

36 Ypox-koHbpepenus "MexaHuueckue
KoJ1e0aHusl B My3bIKQJIBHBIX HHCTPYMEHTaX'"

37 O06001IeHre U cUCcTeMaTU3alis 3HaHUH 110
TeMe "MexaHudeckue KojaeOanus”

38 OneKTpoMarHUTHbIE KOleOaHusl.
KonebarenbHblil KOHTYp
Dopmyna Tomcona. CBA3b aMIITUTY b

39 3apsifia KOHICHCATOPA C aMILTUTYAON CHITBI
TOKa B KOJIeOATEIFHOM KOHTYpPE

20 3aKOH COXPaHCHUS YHEPTUH B HICATHHOM
Kos1e0aTeIbHOM KOHTYpe
3aTyxaroImue 3IeKTPOMarHUTHBIE

41 Konebanus. BeinyxneHHbIe

DJICKTPOMArHuTHBIC KoJIe0aHus




ITepemennsrii Tok. Pesnuctop u koHIEHCATOP

42 B IIETIM TIEPEMEHHOTO TOKa

43 Karymika MHIyKTUBHOCTH B LIeNU
MIEPEMEHHOI0 TOKa

m 3akoH OMa 1151 9J1eKTPUYECKOH e
NEePEMEHHOT0 TOKa
MoIHOCTh IEPEMEHHOTO TOKa.

45 AMIMTyHOE U IeficTBYyIOIIee 3HaYeHHe
CHWJIBI TOKA ¥ HAIIPSDKCHUS

46 Pe3onaHc B anexkTpuueckon 1enu

47 Pemienue 3amgay
Wneansuslif TpaHchopmaTop.

48 IIpousBozacTBO, Nepenaya u NoTpedieHne
INEKTPUUYECKOH DHEPTHU
DKOJIOTHYECKHE PUCKHU TIPH TPOU3BOJICTBE

49 anekTposHepruu. KynbTypa ucnonabp3zoBanus
JJIEKTPOIHEPTUU B OBCETHEBHON JKU3HU

50 Pemenue 3agau

51 Pemrenue 3agau

52 006001IeHIE U CHCTEMATH3aIHs 3HAHHUH 110
Teme ""DIeKTPOMarHuTHbIC Kojiebanus'

53 MexaHnndeckue BOJHbI. XapaKTepPUCTUKU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTHKH 3BYKa

56 Wudpassyk u ynerpaszByk. lllymoBoe

3arpsA3HCHUC 0pr>1<a}0mel71 Ccpeabl




57

Pemenue 3amau

58

9J'[eKTpOMaFHI/ITHLIe BOJIHBI. I/I:myquHe
DJIEKTPOMArHUTHBIX BOJIH

59

9Hepr1/1${ DJIEKTPOMArHUTHBIX BOJIH.
CaoiicTBa DJIEKTPOMArHUTHBIX BOJIH

60

[Ikana 371€eKTPOMarHUTHBIX BOJIH.
[IpumeHeHne 371eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

IIpuHIMIIBI PAANOCBSI3U U TEIEBUACHHS.
Panuonokanus. DneKTpoMarHuTHOE
3arpsi3HEHHE OKPYXKAFOIIEH cpeibl

62

KonrtponbHnas padota no teme "Konedbanus
U BOJIHBI"

63

Caer. 3aKOH MPSMOJIMHEHHOTO
pacIpoCTpaHeHus CBeTa

64

Pemenne 3anay Ha TNPUMEHECHHUE 3aKOHaA
HpﬂMOHHHeﬁHOFO pacnopoCTpaHCHUs CBETa

65

Ortpaxenue cBera. [l10cKoe 3epKaio.
Cepuueckoe 3epkaio

66

Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCUTENbHBIN IT0Ka3aTeNb IPEIOMIICHUSL.
IlonHoe BHyTpeHHEE OTpaKEHHUE.
IIpenenbHBII yroyl NOTHOrO BHYTPEHHETO
OTpa)keHUs

67

Pemenue 3agaq Ha INPUMEHEHUE 3aKOHOB
OTPAXCHUA U MPEJIOMIIEHUS CBETA

68

Xon myueit B mpusMe. Jucnepcus cserta.
CroxHbIN cocTaB Oenoro ceeta. Liper




JInnazer. @okycHoOe paccTosiHUE 1

69 OINTHYECKAsl CUJIa JIMH3BI

70 IocTpoeHue H300paKeHUii B TMH3aX H UX
cucreMax. YBeJIMYEHHE JIMH3bI
Pemienue 3a1au Ha nocTpoeHue

71 HM300paKEeHUH, TTOJTy4aeMbIX C TOMOLIBIO
JIMH3

72 I'na3 kak ontuueckas cuctema

73 Pemenue 3agau. [Ipenensl npuMeHUMOCTH
TEOMETPUYECKON ONTUKU

74 CKOpOCTb CBETa ¥ METOJIbl €€ U3MEPEHUS

75 Hucnepcus cera

76 Wurepdepennus ceera

77 KorepenTnble ncTOYHUKH. Y C10BUS
HaOIIOICHUS] MAKCUMYMOB 1 MUHUMYMOB

78 Pemenne 3anau

79 IIpumenenue uaTEphEpeHINN

80 Judpakus ceera

81 JudpaxunonHas pemérka. Y cioBue
HaOJIIO/ICHUS TTIABHBIX MAKCHMYMOB

82 Penenue 3anay

83 [lonepe4HoCTh CBETOBBIX BOJIH.
Tonspu3zauus ceera

84 Pemenue 3anay

85 CBeTOBBIE SIBICHUS B IPHPOJIE

86 O000611eHrEe ¥ CUCTEMATH3AllMs 3HAHHH 110

teme "OnTuka”




87 KonrtponpHas padoTa 1o reme «OnTruka» 1
I'paHuILBI MPUMEHUMOCTH KITaCCHYECKON

88 MEXaHHUKHU. 3aKOHBI IEKTPOIUHAMUKH U 1
MPUHLHUI OTHOCUTEIBHOCTH

89 IlocTynaTsl cienuanbHON TEOPUN 1
OTHOCHTEIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
IIpeoOpazoBanus Jloperua. Ycnosue

90 MPUYUHHOCTH. OTHOCUTEIBLHOCTh 1
OJTHOBPEMEHHOCTH. 3aMeICHUE BPEMCHHU U
COKpAILCHHUE JUTHHBI

01 DHeprus ¥ NIMITYJIbC PEIATHBUCTCKOM 1
YaCTHIIBI

92 CBsi3b MacChl € SHEPrHeH H UMITYJIbCOM 1
PEIATHBUCTCKOM YaCTUIIBI. DHEPTHs MTOKOS

93 PaBHOBECHOE TEIJIOBOE H3IYYCHHUE 1

94 3akoH cMmereHus Buna 1

95 T'unotesa M. Ilnanka o kBaHTax. @OTOHBI 1

96 OHeprus U UMIyIbC GoToHa 1

97 Dororddexr. OnbiTer A. I'. Cronerosa. 1
3akoHb! hoTodddexra

98 VYpasrenue DitHmTelina 11 potodddekra. 1
"Kpachas rpanuna” gporospdexra

99 Jasnenue cBera. Omeitel [1. H. JleGenesa 1

100 BoiHOBEIE CBOCTBA YaCTHIL 1
Bonnsl ne bpoitns. J{nHa BoaHBI /1€

101 Bpotins u pa3mepsl 00J1aCTH JIOKATH3AIHN 1

JIBAKYILIEHCS YaCTHULIBI




102

KopnyckynsipHO-BOTHOBOH Tyan3m

103 Jndpaxnus 31eKTPOHOB Ha KPUCTaJLIaX
Crreunduka U3MepeHunii B MUKPOMUPE.

104 COOTHOIIEHUS HEeonpeIeIEHHOCTEH
T'efizenbepra

105 Pemenue rpaguyeckux 3ana4y

106 Pemienue pacyETHBIX 3a1a4
KonrponpHas paboTa no Temam: "OCHOBBI

107 CTO", "KopIycKyIspHO-BOJIHOBOMH
nyanusm”

108 OmBITH O UCCIEAOBAHUIO CTPOCHUS aTOMa.
IInanerapHas monens aroma Pesepdopaa

109 ITocrynatsr bopa

110 Buns! ciektpo. CriekTp ypoBHEi SHEpruu
aToMa BOJOPOJa

111 CHOHTaHHOE U BEIHYK/ICHHOE H3ITydeHHE
cBeTa

112 Jlazep
Hyknonnas Mozaens sipa [eiizenOepra-

113 MBanenko. 3aps/ 1 MaccoBO€ UUCIIO Spa.
M30T1omnbl. PagnoakTMBHOCTH
3akoH pannoakTuBHOTO pacranaa. CBoiicTBa

114 HMOHM3HPYIOIIETO M3IydeHus. Bisiaue
PaInOaKTHBHOCTH Ha JKUBEIEC OPTaHU3MEL.
Jo3umerpus
DHeprus cBs3U HyKJIOHOB B sizipe. SnepHble

115 cwiel. Jledext maccrl sapa. SnepHble

peakuuu. Snepusie peakTopsl. [Ipodiaembl




YIpaBJII€EMOT0 TEPMOAAEPHOIO CUHTE3A.
DKOJIOTHYECKUE aCTIEKThI pa3sBUTHUL HﬂepHOﬁ
OHEPIETHKU

116

117

118

Metoibl perucTpalnuy u UCCIeI0BaHUs
3JeMEHTapHBIX YacTul]. OyHIaMeHTalbHBIC
B3auMozeicTBus. bapnoHsl, ME30HHI 1
nentoHsl. [Ipencrasnenue o CrangapTHON
mozenu. KBapk-TirooHHast MOIETh aJpOHOB
®usuka 3a npenenamu CtaHIapTHOM
mozenu. TéMHas marepust 1 TEMHAs
sHeprusi. ETMHCTBO (pu3nuecKoi KapTHHBI
Mupa

DTanbl pa3BUTHS aCTPOHOMHU. 3HAUCHHE
ACTPOHOMUH

119

TIprMEeHUMOCTH 3aKOHOB (DHU3UKH ISt
00BSICHEHHUS IPUPOJIbI KOCMUYECKHUX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKUX
HCCIIeI0BaHUI

120

121

122

123

CoBpeMEHHBIC ONTHYECKUE TEJIECKOITHI,
paaroTeIeCKOTbl, BHEATMOChHEpHast
aCTPOHOMHS

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue
3BE3/IBI, IUIAHETHI, UX BUAMMOE JIBHKCHUE
Comneunas cucrema. Counie. CoHeuHast
akTUBHOCTE. Microunuk sueprun ConHia U
3BE3

3BE3/1bI, IX OCHOBHBIE XapaKTEPUCTHUKH.
Juarpamma "crieKTpasibHBII K1acc —




CBETUMOCTH"

124

3Be3bl TJIaBHOH MMOC/IeI0BATEIbHOCTH

125

Buyrpennee crpoenue 38&31. CoBpeMeHHbIE
MPECTaBIECHHS O IPOUCXOXKIECHUU U
spojronuu CoHIla 1 3BE3/1. DTaIbl )KU3HH
3BE3]T

126

Muteunsiit [Tyt — Hama Nanakruxa. Tunbt
ranakTvK. YEpHble ABIPHI B SApax ralakKTHK

127

Bcenennas. Paciimpenue Beenennoii. 3akon
Xab6mna. Teopus Bonpioro B3pbiBa.
PenuxroBoe usnyuenue

128

MacmrabHast cTpykrypa BeeneHHo.
Meraranaktuka

129

HepemniéHuble Tpo6IIeMbl aCTPOHOMUH

130

du3nyeckuil IPakTUKYM IO TEME
"UccnenoBanyue MarHUTHOTO TIOJIS
MOCTOSIHHBIX MAarHUTOB" HJIH
"UccnenoBaHue CBOWCTB
(eppomarnerrkoB” wim "Hccnenopanue
JIeWCTBHS OCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

dusnyeckuii MPakTHKYM 110 TeMe
"Uzmepenune cuinsl AMnepa” win "M3yuenne
3aBUCHMOCTH CHJIBI AMIIepa OT CHJIBI TOKa'
niy "OnpeneneHre MarHUTHOW WHIYKITH
Ha OCHOBE M3MEpeHHs CHiTbl Amriepa”

132

dusnveckuil MPaKTUKYM IO TEME
"HccienoBaHue sIBIICHUS




JJIEKTPOMArHUTHOW MHIYKIIHU" WITH
"OnpeneneHne NHAYKIUH BUXPEBOTO
MarHMTHOTO IoJist'

133

134

135

DU3NYEeCKUl MPAKTUKYM II0 TEME
"HUccnenoBaHue sIBICHUS CAMOWMHITYKIIUH'
n "COopKa MOJEIH 3IEKTPOMAarHUTHOTO
reneparopa”

Dduznyueckuii NPakTHKYM 110 TeMe
"H3mepenue rnepuojia CBOOOIHBIX
KOJIe0aHMI HUTSHOTO U MPY)KUHHOTO
MasITHUKOB'"'

dusnveckuil MPaKTUKYM IO TEME
"[IpeoOpa3zoBaHMe PHEPTUHU B IPY>KHHHOM
MasTHHKe"

136

Du3nveckuil MPaKTUKYM IO TEME
"HccenoBanue mepeMeHHOT0 TOKa 4epes
MIOCIIEIOBATENILHO COCIMHEHHbIC
KOHJIGHCATOp, KaTyIIKy ¥ Pe3UCTOp" WIN
"HccnenoBanue paboTHl HCTOYHUKOB CBETA
B IIEIH IIEPEMEHHOT0 TOKa"

137

138

139

dusznyecknit MpakTUKyM IO TEMe
"H3ydeHne napaMeTpoB 3BYKOBOW BOJIHEI"
Du3nvecknil MpakTUKYM O TEME
"N3MepeHne nokaszaresns MpeaoMICHUs
crexna” mwim "Tlomydenne n300pakeHus B
CHCTEME U3 IUIOCKOTO 3epKajla M JIMH3EL"
dusznyecknii MpakTUKyM MO TeMe
"HccnenoBanue 3aBUCUMOCTH (JOKYCHOTO
paccTosiHus OT BeecTBa (Ha mpumepe




KUIKAX JTuH3)" win "Y3Mepenne
(POKYCHOTO PACCTOSIHHSI PACCEHBAOIIINX
uH3"

140

141

142

DU3NYEeCKUl MPAKTUKYM II0 TEME
"Habmoaenue audpakiiiu, HHTEpHepeHInT
¥ TIOJIIpHU3aliy cBera”

duznyeckuil MpakTUKYM O TeMe
"OnpeneneHne UMIYJbCa U SHEPTUU
pensituBrucTCKUX vactul (o gororpadusm
TPEKOB 3apPSDKEHHBIX YaCTHIl B MATHUTHOM
moie)"

dusnveckuil MPaKTUKYM IO TEME
"U3mepenne noctosinHo [1manka Ha
OCHOBe HccenoBanust Gorodpdexra” wiu
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa
Yyepe3 CBETOMOJT OT HANPSDKSHUS'

143

®u3nveckuil MPaKTUKYM IO TEME
"HccnenoBanue criekTpa pa3pekxeHHOTO
aTOMAapHOTO BOJIOPOJa U U3MEPEHUE
nocrosiHHo# Punoepra”

144

dusznyecknit MpakTUKyM IO TEMe
"HccnenoBanue paIuoakTHBHOTO GoHA C
HCIIONB30BaHUEM JO03UMETpa’" MiIn
"W3yueHue noriomuieHus O6eTa-4acTHIl
alroMuHueM"

145

dusznyecknit MpakTUKyM MO TEMe
"HaGmronenns 38é31H0TO HEba
HEBOOPYKXEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX IPUIOKEHUH AT




146

147

OTpEeIeNICHHUS MTOJI0KEHHUSI HEOSCHBIX
00BEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ust CeBepHOTO MOJyLIApHs U SIPKUe
3BE3161" win "HaOmroaeHus B TeIecKon
JIyHEI, IUTaHET, TYMAHHOCTEH U 3BE3MHBIX
CKOTuTeHU "

O00061IeHNE ¥ CUCTEMATH3AlMs 3HAHUA.
Poutb GM3MKH U aCTPOHOMUH B
YKOHOMMYECKOU, TEXHOJIOTUYECKOH,
COIMAJIBHOW M 3THYECKOH cepax
JIEATENLHOCTH Y€JIOBEKA

O00011IeHNE ¥ CUCTEMATH3AIMs 3HAHWIA.
Ponb 1 MecTO PU3NKK M ACTPOHOMUH B
COBPEMEHHON HAay4yHOIl KapTuHE MHpa

148

O06o0meHne U cucTeMaTH3anus 3HaHUH.
Ponpb ¢u3ugeckoil Teopuu B GopMUPOBAHUU
MIPEACTABICHUH O (PU3UUECKON KapTHHE
MHpa, MECTO (pU3NUECKON KapTHHBI MUpa B
001IeM psiy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUH O IPUpOe

149

O06001IeHNE U CHCTEMATH3AIMS 3HAHUI 110
teme "Kunemarnka"

150

O000611eHrEe ¥ CUCTEMATHU3ALMs 3HAHU 110
teme "Kunemarnka"

151

152

O00061eHrEe ¥ CUCTEMATHU3ALMs 3HAHU 110
teme "/lunamuka

006001IeHIE U CHCTEMAaTH3aIHs 3HAHHUH 110
teme "CraTtuka TBepaoro tena”




153

OGoGIeHre U CHCTeMaTH3alusI 3HAHUH 110
Teme ""3aKOHbI COXpaHEHHS B MEXaHHUKe'

154

155

O06001eHre U cucTeMaTU3alis 3HaHUH 110
Teme "OCHOBBI MOJICKYJISIPHO-KMHETHUECKON
Teopun”

O06001IeHNe U cUCTEMaTH3alIis 3HAHUH 110
teme "TepmomuHamuka. TeroBeie
MaIllHHbI"

156

O06001eHrEe U cUCTEMaTH3alIis 3HAHUH 110
Teme "ArperaTHbIE COCTOSTHHSI BELIECTBA.
®da3oBble mepexosr’

157

O0001IeHNE U CUCTEMATH3alMs 3HAHU 110
Teme "DiekTpudeckoe nosie'”

158

O060011eHNE U CUCTEMAaTU3aLUs 3HAHUH 110
teme "T1oCcTOSHHBIN 2JIeKTPUYECKUH TOK"

159

O06001IeHre U cUcTeMaTU3alis 3HAaHUH 110
Teme "ToKU B pa3nuuHbIX cpenax”

160

O06001IeHe U cUcTeMaTU3alIis 3HaHUH 110
TeMe "MaruurtHoe noJje"

161

PesepaHblii ypok. O0001eHHE 1
CHUCTEMATU3ALUs 3HAHMI 110 TEME
"DeKTpOMarHuTHasE MHAYKIUS'

162

PesepaHslit ypok. O000LICHHE U
CUCTEeMaTH3allKs 3HAHUI 110 TeMe
"Mexanunueckue konebanus'"

163

PesepaHblii ypok. O0001eHHe 1
CHCTeMaTH3alusl 3HAaHUI 110 TeMe
"DeKTpoMarHuTHbIE Kojebanus"




164

PesepBHbIii ypok. O000IICHNE 1
CHCTEMAaTH3aIUs 3HAHMI 110 TEME
"MexaHn4ecKne 1 3JeKTPOMarHUTHBIE
BOJIHBI"

165

166

167

PesepBHbIii ypok. O000IIEeHNE 1
crcTeMaTu3anys 3HaHui 1Mo Teme "Onruka”

PesepBHsii ypok. O000LICHHE U
cucreMaTh3anus 3HaHui 1o TeMe "OCHOBEI
CcTO"

PesepBHbIii ypok. O000IIECHNE 1
CHCTEMaTH3aL¥s 3HaHHil 110 TeMe
"KoprycKysipHO-BOJIHOBOU Jyanu3m"

168

PesepBHbIii ypok. O000IICHNE 1
crcTeMaTH3alys 3HaHui 1o Teme "dun3nka
aroma"

169

PesepBHbIii ypok. O0001ICHNE 1
crcTeMarHu3alys 3HaHuii 1o Teme "dun3nka
QTOMHOTO SI/Ipa ¥ 3JIEMEHTaPHbIX 4acTUIl"

170

Pesepausiii ypok. O000LICHHE U
CHCTeMaTH3allus 3HaHUH 110 TeMe
"JyeMeHTHI acTpOPHU3NKH"

OBIIEE KOJIMYECTBO YACOB 110
IIPOI'PAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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